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WENTY-WINTH ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

New York Ciiyj December 28 to 30, 1916 

The twenty-ninth annual meeting of the American Association of 
conoinic Entomologists will be held at Columbia University, begin- 
ng December 28 and ending December 30, 1916. 

Sessions will open at 10.00 a. m., Thursday, December 28. The 
mual reports and reports of committees will be presented, followed 
r the address of the President. The meeting of the general associa- 
)n will be continued Thursday afternoon at 2,00 p. m. and Friday 
orning at 10.00 a. in. On Saturday morning, another session will 
I held, and the final business of tlie meeting will take place on 
tturday afternoon. 

Sectional Meetings 

The meeting of the section on Apiary Inspection will be held at 
DO p. m., Thursday, December 28, at whjch time the regular business 
! the section will be transacted and a program of papers presented, 
he sessions of the section on Horticultural Inspection will be held 
jriday at 2.00 p. m. and 8.00 p. m. 

Other Meetings 

||rhe American Association for the Advancement of Science will meet 
feng the week. The Entomological Society of America will hold its 
pual meeting on Tuesday and Wednesday, December 26 and 27. 
Lpublic address before that society will be given on Wednesday even- 
by Professor T. D. A. Cockerell. The meeting of the Ecological 
Bcietj^ of America will be held on Wednesday, Thursday, and Friday. 

Hotel Headquarters 

Hotel headquarters for this Association have been secured at the 
idicott Hotel, 81st Street and Columbus Avenue, where rates of 
.50 a day, on the European plan, have been secured. As the 
Jeting will be largely attended, members are urged to secure reserva- 
p of rooms well in advance. 
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Railroad Rates 

The following infonnation concerning railroad rates has been 
tained from the permanent secretary of the American Association 
the Advancement of Science: 

“The Trunk Line and the New England Passenger Associations h^ 
authorized a rate on the return trip to equalize to a straight t^ 
cents-a-mile fare. This will be on the certificate plan. Memb 
should pay full fare going. 

“The Central Passenger Association has authorized a round-t 
ticket at rate of two cents a mile, to be validated in New York, 
certificate is required from the Central territory. 

“Certificates are to be validated in A.A.A.S. registration he 
quarters by Mr. F. S. Hazard. Round-trip tickets should be presen 
for validation to the ticket agents at ticket offices or stations 
the terminal lines over which they read into New York City. 

“The Eastern Canadian, the Southeastern and the South weste 
associations have granted no special rate. 

“The Western Passenger Association grants no special rate i: 
states that its rates are practically on the two-cent basis. 

“The Transcontinental Association has its usual nine monti 
tourist tickets on sale to its eastern gateways, approximating the tv 
cent rate. 

“Reduction in rates are based on the condition that not less thi 
1,000 certificates and tickets are validated during the meeting." 

Smoker 

A smoker will be provided for the visiting entomologists at t 
New York Aquarium on Wednesday evening, December 27. 

Official Buttons 

Official buttons of the Association will be furnished to memb( 
whose dues are paid for 1917. Application for buttons should be ma 
to the Secretary at the time of the meeting. 

Membership 

Application blanks for membership may be secured from 
Secretary or from members of the committee on membership. 
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Program 

Thursday i December 28, 1916, 10,00 a. m. 

-ort of the Secretary. 

-ort of executive committee, by President C. Gordon Hewitt. 

lort of employment bureau, by W. E. Hinds, Aulnirn, Ala. 

lort of committee on nomenclature, by Herbert Osborn, Golumbus, 
Ohio. 

lort of committee on entomological investigations, by W. E. Hinds, 
Auburn. Ala. 

tort of committee on index of economic entoinologv, bv E. P. Felt, 
Albany, N. Y. 

)ointment of committees. 

ccllancous business. 

F biisines.s. 

iual address of the President, C. Gordon Hewitt, Ottawa, Canada, 
“Insect Behavior as a Factor in Applied Enioinology,” 

Re.^ding of Papers 

sects Injurious to Vegetation,^’ by \V. F. Fiske, Hanson, Mass. 
(15 minutes.) 

1 Appreciation of T. W. Harris,” by L. 0. Howard, Washington, 
D. C. (15 minutes.) 

le Farm Bureau as an .Agency for Demonstrating the Control of 
Injurious Insects,” by C. R. Crosby and Mortimer D. Leonard, 

! Ithaca, N. Y. (10 minutes.) 

discussion of the possibilities nniJ liinitiitions of extension u’ork in entomology 

; through farm bureau organizations. 

triple Apparatus for Insect Plmtogi apliy,” by B. H. Walden, New 
Haven, Conn. (15 minutes.) Lantern. 

Description of simple and ine.xpensive equipment for the working entomologist 
with results obtained. 


ournment. 
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Program 

Thursday, December 28, 2.00 p. m. 

Discussion of the Presidential Address. 

Reading of Papees 

“Some Facts Relative to the Influence of Atmospheric Humidilyro 
Insect ^letabolism/’ by Thomas J. Ilcadlcc, New Bruns^YiiV 
N. J. (15 minutes.) Lantern. 

The study is concerned cliiefly with Brt(chus ohtecius Say. Indicates the cl5 
of humidity on the speed of metabolism, the humidity limits for the sped, 
and suggests a method of controlling certain seed-infesting insects. 

“The 1916 Outbreak of the 17-year Locust in Western New York/'r 
C. H. Hadley, Jr., State College, Pa., and Robert Mathoso: 
Ithaca, N. Y. (7 minutes.) 

“A Chemical Feetling Analysis of White Grubs and May-beetles andl 
Economic Application,” by John J. Davis, W. Lafayette, h 
(5 minutes.) 

Analysis of white grubs and ay- beetle.?, comparative value as hog feed, ;■ 
economic considerations. 

“Further Data on the Relation Between iipmas and Fire Blig 
Bacillus amylovorus (Bur.) Trev.,” by Joseph H. Mem 
Manhattan, Kansas. (5 minutes.) 

“Ash Seed Weevils,” by P- A. Glenn, Urbana, 111. (10 minutes.) 

Life-histories of two common a.sh seed weevils. 

“ On the Succession ol Insects in Dying, Dead, and Decaying Hickory 
by M. W. Blackman and H. H. Stage, Syracuse, N. Y. 
minutes.) 

Records of insects bred from dying hickories and from hickories dead one, !■ 
three, and four years. 

“ An Outbreak of the Eight-Spotted Forester, Alypia ociomacidaia La' 
in New Haven, Conn.,” by Quincy S. Lowry, New Haven, C oir 
(5 minutes.) 

Brief account of abundance, injury, etc. 

“Notes on Insects Bred from Dying and Dead Larch,” by M- 1' 
Blackman, Syracuse, N. Y, (10 minutes.) 

“Notes on the Peach-Tree Borer, S, exiliosa, by Geo. G. Bicb 
Fayetteville, Ark. (15 minutes.) Lantern. 
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le Sinuate Pear-Borer in New York/' by Hugh Glasgow, Geneva, 
N. Y. (10 minutes.) Lantern. 

A study on the distribution of Agriluii ^iinuafus within the state, its importance, 
and means of control. 

ie Injury and Codling Alolh Control/’ by E. P. Felt, Albany, 
N. Y., (8 minutes.) 

Relation existing between infestations and side injury and the effect varioutj 
treatments may have on the elimination of this type of injury, 

1 the Control of Saperda Candida” by Cco. 0. Becker, Fayetteville, 
Ark. (15 ininutes.) Lantern. 

The results of two years’ investigations on control of this pest, Asphaltum, 
white lead paint, and wire screening will l;e discussod, 

ercurial Ointment, an Effective Control for Hen Lice/’ liy George 
H. Lainson, Jr., Storrs, Conn. (10 minutes.) 

me as an Insecticide/' by Z. P. Metcalf, W. Raleigh, N. C. (15 
minutes.) Lantern. 

A summary of the results of using lime against the cm- pea, weevils. 

;New Tree Banding IMatonal for the Control of the Gypsy Moth,” 
by A. F. Burgess, Melrose Highlands, Mass., and C, C. AIc- 
Doimell, Washington, D. C. (15 ininutes.) Lantern. 

Announces the succcs.sfiil use of a banding material not heretofore made in this 
country. 

ane Facts about Carbon Disulphide/’ by Walter C. O’Kane, 
Durham, N. H. (15 minutes. j Lantern. 

3cent Vacuum Fiimigation Re.sults/’ bv F. R. Sasscer, Washington, 
D. C. (15 mi mites.) Lantern, 

Deals with the use of vacuum fumigation as ap[)lied ro insect control 

iscellaneous Notes on Nicotine insecticides,” by V. I. Safro, 
Louisville, Ky. (15 minutes.) 

Correcting some common errors and calling attention to some new findings. 


ouriiment. 
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SECTION ON APIARY INSPECTION 

T. J. Headlee, Chairman. N. E. Shaw, Secretary, 

Program 

TJmrsday, December 2S, 8.00 'p. m. 

Address by the ChainnaiE by T. J. Headlee. 

Keadixg of Papers and Discussions 

“Some New and Practical ^^lethods for the Control of European 
Foul brood/' by E. G. Carr. 

“The Way 1 would like to Carry on l^ee Disease Control/’ by Morley 
Pettit. 

“Problems of Bee Inspection,” by Frank C. Pellett. 

“The Results of Apiary Inspection,” by E. F. Phillips. 

“The Principles of a Course in Beekeeping,” by Burton N. Gates. 

“The Opportunity and Rewards in American Beekeeping,” by E. R. 
Root. 

Transaction of business and election of officers. 

At the eloae of tins section, a moving picture film showing different 
phases of the gipsy moth work in New England will be exhibited. 

Adjournment. 
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AMERICAN ASSOCUTION OF ECONOMIC ENTOMOLOGISTS 
Program 

Friday, December 29, 10,00 a. m. 

Reading of Papers 

A New Oyster Shell Scale,” by P. A. Glenn, Urbana, 111. . (5 minutes.) 

An oyster shell scale very destructive to certain orriaiiu'nlal slinihs and shade 
trees, heretofore classified as Lepidosaphes vlmi, is a distinct species. 

fA Further Test of the Efficiency of Siilphur-arsenicul Dust in the 

i’. Control of the Strawberry Weevil,” by T. .1. Headlee, New 
Brunswick, N. J, (8 minutes.) 

‘‘The Strawberry Weevil in Minnesota,” by Simon Marcovitcli, St. 
Paul, Minn. (15 minutes.) Lantern. 

*‘The Radish Maggot and Screening,” by Pervical J. Parrott, Geneva, 
N. Y. (10 minutes.) Lantern. 

This paj)er considers the influence of screctiin|r on the p’owfh of radishes and 
extent of protection against jnaggots. 

l*The Sugar Beet Silphid (Silpha hituherosa I.ec.),” by R. A. Cooley, 

' Bozeman, Mont. (12 minutes.) 

Life-history, description of (he stages and control. 

“The Response of the House-fly to Certain Foods and d'heir Fermenta- 
tion Products,” by C. H. Ricliardson, New Aork City. (15 
minutes.) 

Studies on the attraction of the house-fly to foods, eiiit'fiy carbohydrates and 
certain alcohols .and acids resulting from their decoiuposiiion. 

“Some Problems in Insect Control about Abattoirs and Packing 
Houses,” by F. C. Bishopp, Dallas. Tcnhs. (12 minutes.) 

A discussion of the relation of the house-fly, blow-flies, skipper iiy, and hide and 
horn beetle.s to packing houses with a view to controlling them. 

^‘New Evidence Concerning Insects as Possible Carriers of Infantile 
Paralysis,”- by C. T. Brucs, Forest Hills, A lass. (15 minutes.) 
Lantern. 

“Recent Anti-mosquito AVork in (Connecticut,” by W . E. Britton, 
New Haven, Conn. (10 minutes.) Lantern. 

Brief account of anti-mosquito measures recently enforced, area ditched, etc. 

“The Protection of Dairy Cattle from Hies,” by Ernest N. Cory, 
College Park, Md. (5 minutes.) 

Resume of three years’ work with pine tar creosote einulsiou. 

Insect Transmission of Infectious Anemia of Horses,” by C. AV. 
Howard, 8t. Paul, Minn. (10 minutes.) 

A brief review of work done on transmission of swamp fever of horses followed 
by account of work done at University Farm, St. Paul, Alinn. 

Adjournment. 
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SECTION OF HORTICULTURAL INSPECTION 

W. J. SciioEXE, Chairman. J. G. Sanders, Secretarij, 


Program 

Friday, December 29, 2,00 p. m, 

{Detailed program of this section will be available at the meeting.} 
Friday, December 29, 8.00 p. m. 

(Detailed program of this section will be available at the meeting.) 

AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Program 

Saturday, December 30, 10.00 a. m. 

Reading of Papers 

^‘Tlie Economic Impoi’taiice and Control of Miris dolabrata/' by 
Hcibert Osborn, Columbvis, Ohio, (10 minutes.') 

This sixM’ies i.s :i coniinoii aicadow pest especially in timothy meadows in eastern 
United Slates and Canada. Its life-history offers some fairly certain methods 
of control. 

'^Economy and Efficiency in Grasshopper Destruction,” by E. D, 
Ball. Madison, 'Wis. (5 minutes.) 

Rolalive cost and effectiveness of destroying swarms (outbreaks) by the poison 
]>ait and (lie improved t}'pc of catching machine. 

♦“The Alfalfa Weevil,” liy Gt^o. I. Reeves, Salt Lake City, Utah. 
(If) minutes.) 

Synopsis of inerhods and results, 

“Crambid Aloths and Light,” by Geo. G. Ainslie, Knoxville, Tenii. 
(12 minutes.) Lantern. 

A brief sluteinent of results of all-night rollection.s of Crambid moths witii 
relation to tlie use of trap lanterns and poisoned baits. 

“The Toxoptera Outbreak in 1916,” by E. 0. G. Kelly, Wellington, • 
Kansas. (15 minutes.) Lantern. 

Briefly di-scussing hi.story preceding 1910; causcof outbreak, resulting devast atioi- 

“Report on Isosoma Investigations,” by W. J. Phillips, Charlottesvill ; 
\'a, (10 juinutes.) 

A brief .summary showing (he progress that has been made. 
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hessian Fly Investigations/’ by L. Hasemaii, Columbia, ]\lissouri., 
(15 minutes.) 

PreliminHry notes on investigations under way co determine the fl5’-free dates 
' for the wheat section of the state, the annual cycle of the fly, its egg-laying 
habits, resistant qualities of certain varieties of wheat and community coopera- 
tion for the control of the pest. 

^he 1916 Hessian Fly Campaign in Missouri/’ by Thomas J. Tal- 
bert, Columbia, Mo. (10 minutes.) 

Deals with the character and scope of the work undertaken; how a cooperative 
effort among the farmers was secured and the results of the campaign, 

'^Tlesulta of Ten Years of Experimental Wheat Sowing to Escape 
the Hessian Fly,’' by Geo. A. Dean, Manhattan, Kansas. 
(12 minutes.) Lantern. 

"A Country-wide Survey to Determine the Effect of Time of Seeding 
and Presence of Volunteer Wheat upon the Extent of Damage 
by the Hessian Fly,” by T. H. Parks, Manhattan, Kansas. 
(10 mimitcs.) 

Deals with the comparative injury by Hessian fly ;ind the relation of this injury 
to the time of seeding, and amount of volunteer wheat present at seeding time. 

^-Studies on the Life-history of Liqyrus gibbosus Dc G.,” by Wni. P. 
Hayes, Manhattan, Kansas, (lo tninutes.) 

Economic importance, life-history, enemies nnd methods of control. 

^^Summary of Investigation of LigijruH rugiceps in Virginia,” by 
Henry Fox, Clarksville, Tenii. (10 minutes,). Lantern. 

Life-history, habits and specific characteristics, with account of injury to corn 
crop. 

Adjournment. 

Program 

Saturday, December 30, 2.00 p. m. 

Reading of P.u’eus 

"WTnd as a Factor in the Dispersion of the Hessian Fly,” by J. W. 
McColloch, Manhattan, Kansas. (15 minutes.) Lantern. 

Methods Used in Determining Wind Dispersion of the Gipsy Moth 
and Some Other Insects,” by C. W, Collins, Melrose Plighlands, 
Mass. (10 minutes.) Lantern. 

Brief account of methods used with results accomplished and their application 
in preventing spread of the gipsy moth. 

the Life-history and Successful Introduction into the United 
States of the Sicilian Mealybug Parasite,” by Harry S. Smithy 
Sacramento, Cal. (10 minutes.) 
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^'Some IMnthods of Colonizing Imported Parasites and Determin,... 
Their Increase and Spread/’ by S. S. Crossman, Melrose High- 
lands, Mass. (15 minutes.) Lantern. 

“A Method for the Study of the Life-histories of Underground Insects/ 
by J. W. ^McColloch, Manhattan, Kansas, (10 minutes.) 

Notes on an Introduced Weevil {Ceutorhynchus marginatm Payk.),’ 
by J. A. Hyslop, Hagerstown, Md. (10 minutes.) 

A brief account of an insect that has been established in this country for Severn' 
years and which attacks the dandelion seed, 

'^Egg-laying Habits of Diprion simile Hartig/’ by Max P. Zappe 
New Haven, Conn. (5 minutes.) 

Brief description of method of depositing eggs, food plants, etc. 

"Notes on the Bean Weevil (Bnichus ohfedus Say)/’ by J. A. Alanter. 
Storrs, Conn. (10 minutes.) 

Xofes on life-history and control measures of the bean weevil in stored beans. 

"Present Status of the Gipsy and Brown-tail Moths in Connecticut,’’ 
by Irving W. Davis, New Haven, Conn. (10 minutes.) 

Area at present infested with brief account of suppression work, rate of spread, 
etc. 

"Some Factors in the Natural Control of Species,’’ by W. F. Fiske, 
So. Hanson, Alass. (15 minutes.) 

"Insects of the A"ear in Idaho,” by A. C. Burrill, Moscow, Idaho, 
(5 minutes.) 

The very remarkable incrcMse in the clover aphis epidemic; losses from bean 
thrips, grasshopper campaign, etc. 

Final Business 

Report of committee on auditing. 

Report of committee on resolutions. 

Report of committee on membership. 

Report of other committees. 

Nomination of Journal officers by Advisory Committee. 

Report of committee on nominations. 

Election of officers. 

Miscellaneous business. 

Fixing the time and place of next meeting. 

Final adjournment. 

C. Gordon Hewitt, President, 
Ottawa, Canada. 

A. F, Burgess, Secretary, 

Melrose Highlands, Mass. 
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W. E. Hinds, Chairman, Auburn, Ala. Term expires 1916. 

E. G. Titus, Logan, Utah. Term expires 1917. 
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Seventh Annual Meeting, Springfield, Mass., Aug. 27-28, 1895. President, John 
B. Smith; First Vice-President, C. 11. Pernald; Secretary, C. L. Marlatt. 

Eighth Annual Meeting, Buffalo, X. Y., Aug. 21-22, 1896. President, C. H. Fer- 
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ster; First Vice-President, Herbert Osborn; Second Vice-President, Lawrence Bruner; 
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Eleventh Annual Meeting, Columbus, Ohio, Aug. 18-19, 1899. President, C. L. 
Marlatt; First Vice-President, Lawrence Bruner; Second Vice-President, C. P. 
Gillette; Secretary, A. H. Kirkland. 

Twelfth Annual Meeting, New York, N. Y., June 22-23, 1900. President, Law- 
rence Bruner; First Vice-President, C. P, Gillette; Second Vice-President, E, H, 
Forbush; Secretary, A. H. Kirkland. 
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Thirteenth Annual Meeting, Denver, Colo., Aug. 23-24, 1901. President, C. P. 
Gillette; Fii'st Vice-President, A. D, Hopkins; Second Vice-Presiclent, E. P. Felt; 
Secretary, A, L. Quaintance. 

Foilileeiith Annual Meeting, Pittsburgh, Pa,, June 27-2S, 1902. Pre.sidcnt , A. D. 
Hopkins; First' Vice-President, E. P, Felt; Second Vice-President, T. D. A. Cockerell; 
Secretary, A. L. Quaintance. 

Fifteenth Annual Meeting, A\'aifihington, D. C., Dec. 26-27, 1902. Pre,?ident, E. P. 
Felt; First Vice-President, \V, H. Ashmead; Second Vice-President, Lawrence 
Bruiicr; Secretarj^, A. Ia Quaintance, 

Sixteenth Annual Meeting, St. Louis, ]\Io., Dec. 29-31, 1903. President, M. V. 
Slingerland; First Vice-President, C. M. Weed; Second \dce-Fresident, Henry 
Skinner; Secretary, A. F. Burgess. 

Seventeenth Annual Meeting, Philadelphia, Pa., Dec, 29-30, 1904. President, 
A, !i, Quaintance; First Vice-President, A, F. Burgess; Second Vice-President, Marv 
E. Mudfeldt; Secretary, II. E, Suinniei’s. 

I'ughteenth Annual Meeting. Mew Orleans, La., Jan. 1^, 1906. Pre.sident, 11. 
Ganimn; First \‘ice-President, E, D. Sanderson; Second Vice-President. F. L. Wash- 
burn: Secretary, H. E. Sumniens, 

Xinelcciith Annual Meeting, Xcw York, X. Y,, Dec. 2S-29, 1906. President, 
A, IL Kirkland; First V'ice-President, Y'. E, Britton; Second Vice-i’resident, H. 
A. Morgan; Secretary, A. F. Burgess. 

J'wentieth Annual Meeting, Chicago, 111., Dec. 27-28, 1907. Pre.si(lent, 11’. A. 
Morgan; First Vice-President, H. E. Summers; Second Vice-President, Y'. I). Hun- 
ter; Secretarx^, A, F. Burgess. 

Twent^'-first Annual Meeting, Baltimore, VId.. Dec. 28-29, 190S. President, 
S. A. Forbe.s; First Vice-President, E. Bntlon; Second Vi(‘e-President, E, D. 
Ball; Secretary, A. F. Burgess. 

Twentyxsecond Annual Meeting, Boston, Mass., Dec. 28-29, 1909. President 
W. E. Britton; First Vice-President, E. D. Ball; Second \dce-Prosi(lcnt, 11. E. Sum- 
mens; Secretary, A. F. Burgess. 

Twenty-third Annual Meeting, Minneapolis, l\linn., Dee. 28-29, 1010. President 
E. D. Sandenson; First Vicc-Prcsldcii( , II. T. Fernald; Second Viee-Pri'sident, P. J. 
PaiTott; Secretary, A. F. Burgess. 

Twenty-fourth Annual Meeting, Washington, D. C., Dec. 27-20. 1911. President, 
y. L. Washburn; First Vice-Pre.sident, E. 1). Ball: Second Vice-Pre.sidenl. 11. IL 
Pettit; Secretary, A F. Burgess. 

IVenty-fifth Annual Meeting, Cleveland, Ohio, Jan. 1-:L 1913. President, W. D. 
Hunter; First Vice-President, T. J. Hcadlcc; Sceond ^Jee-President, R, A. Cooley; 
Secretary, A. F, Burgess. 

Twenty-sixth Annual hlceting, Allaiila. Ga., Dee. 31, 1913 Jan. 2, 1014. Presi- 
dent, P, J. Parrott; First \’ice-President, E. L. Worsham; Second Vice-President, 
Milinoti X'ewell; Secretary, A. F. Burgess. 

Twenty-seventh Annual Meeting, I’hiladelphia, Pa., Dec. 2S-31, 1914. President, 
IL T. Fernald; Fh-st V ice-PresideuI , Glemi W, Herrick; Second Vice-President, 
W. E. Britton; Third Vice-President, Yhlmon Xewell: Secretary, A. F, Burgess. 

_ f^pccial Meeting, Berkeley, Cal, Aug. 9-10, 1915, (Officers same as for 'Twenty- 
eighth Annual Meeting.) 

^ Iwcnty-eighth Annual Meeting, Columbus, Oliio, Dec. 27-30, 1915. ITesident, 
Glenn ^\ . Herrick; First Vice-President, R. A, Cooley; Second Vice-President,. 
M . E. Rumsey; Third Viee-Pre.sident, E, F. Phillips; Secretary, A. F. Burgess. 
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Proceedings of the Twenty-eighth Annual Meeting of the 
American Association of Economic Entomologists 


The twenty-eighth annual meeting of the American Association of 
Economic Entomologists was held in the Botany and Zoology Build- 
ing at the Ohio State University at Columbus, 0., December 27 to 
30, 1915. 

The first session was held at 1.30 p. m., December 27, when annual 
reports were given and the address of the President was delivered. 

The meeting of the section on Apiary Inspection was held at 8.00 
p. m., December 27, at the Southern Hotel. The meeting of the sec- 
tion on Horticultural Inspection was held at 8.00 p. m., December 28, 
in the House of Representatives in the State Capitol and a session on 
the following morning was held at the State University. 

The business proceedings of the Association are given as Part 1 of 
tliis report and the addresses, papers and discussions will be found in 
Part 2. 

The proceedings of the sections will be prepared by the section sec- 
retaries and published as parts of this report. 

A large attendance was present at the meeting and the program 
was varied and very interesting. 


PART I. BUSINESS PROCEEDINGS 

'the meeting was called to order by President Glenn W. Herrick at 
L30 p. m,, Monday, December 27, 1915. 

About 150 members and visitors attended the sessions. The fol- 
iowing members were present: 
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J, 11. Merrill, Manhatt.an, Ivan, 

C. L. Metcalf, Columbus, Ohio. 

Z. P, Metcalf, Raleigh, XA C. 

WAn. Moore, St. Paul, Minn. 

Wdiinon Xcwell, Gainesville, Fla. 

Henry X'ess, Ames, Iowa. 

P. M. O’Bryne, Gainesville, Fla. 

Wk C, O'Kane, Durham, XA H. 

WA A. Osgood, Durham, X^. H. 

Herbert Osborn, Columbus, Ohio. 
lA B. Paddock, College Station, Tex. 

J, R. Parker, Bozeman, Mojit. 

T, II. Parks, Ashville, Ohio. 

Edith iM. Patch, Orono, Mo. 

E. M. Peairs, Morgantown, W A Va. 
lA C. Pellet t, Atlantic, low'a. 

Alvali Peterson, Urbana, 111. 

Morh'v Petlit, Guelph, Canada. 

E, F,' Phillips, WAashington, D. C. 

WA .J. Phillips, Charlottesville, Va. 

F. WA Pane, Boston, Mass. 

WA A. Biley, Ithaca, X”. Y. 

A. H, Rosenfeld, Tuctiman, Argentina. 
A. 0. Buggies, St. Paul, Minn. 

WA E. Eumsey, Morgantown, WA Va. 

J, G. Sanders, Madison, W'is. 

E. K. Sassecr, Washington, D. C. 

A. F. Satterthwait, Lafayette, Ind. 

WA J. Schocne, Blacksburg, Va. 

0, 1). Shafer, East Lansing, Mich. 

X. Ik. Shaw, Columbus, Ohio. 

AA Ik. Shelford, Erbana, 111. 

r. L. Sirngnton, Benton Harbor, Mich. 

M, lA Sumes, Mountain Grove, Mo. 

II. J. Speaker, Sandusky, Ohio. 

J, Edw lU'd Taylor, Salt, Lake City, LYah. 

F. L, Tlioinas, Auburn, Ala, 

James Troup, LafuyeKe, Ind, 

T, D, I'rbanus, W'ashington, D. C. 

Joe S. W ade, Wellington, Kan, 

F. M. Webster, W^ashiiigton, D. C. 

R. E. Webster, Arnes, Iowa. 

Don B, W helan. East Lansing, Mich. 

B. D. Wdut marsh, W ooster, Ohio. 

G. C, WYodin, Ea.st T^ansing, Mich. 

L. H.WAjrthley, Boston, Mass. 
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President Glenn W. Herrick J You will please come to order, 
riie first business on the program is the report of the Secretary. 

IIEPOET OF THE SECRETARY 

U. the time of the last Annual Meeting of the Association the membership con- 
-ti'd of 133 active, 212 associate and 52 foreign members, making a total of 397. 
V rhat meeting one active member resigned and seven associate members were trans- 
• riTcd to the active list. Since the meeting one active member has died and three 
)\X‘ been dropped for non-payment of dues. At the time of the meeting two asso- 
.•inie members resigned and 66 new associate members were elected. Since that 
r ime two have been dropped for non-payment of dues. The present membership is 
follows: Active, 135; associate, 267; foreign, 52, making a total of 454. 

.•^inoe our last meeting Mr. Ilany M. Russell, who for a number of years ha.s been 
(iiiployed by the Bureau of Entomology, has been removed by death. Mr. Russell 
was horn in Bridgeport, Conn., March 30, 1882; graduated from the Bridgeport 
High School in 1901 and from the Massachusetts Agricultural College in 1906. He 
(lied at Phoenix, Ariz., June 25, 1915. Mr. Russell was an excellent worker in eco- 
nomic entomology and his loss will be greatly felt. 

On August 9-10, 1915, a special meeting of the Association was held at Berkeley, 
Cal. The meeting was very successful, members attending who arc usually unable 
10 be present at the annual meeting. The Secretary attended the meeting and was 
greatly impressed with the enthusiasm and zeal with which the members in the west- 
ern states are meeting the many difficult entomological problems which must be 
solved. 

At the Berkeley meeting, several sessions of which were hold jointly with the Pacific 
Coast Association of Economic Entomologists, the desire was expressed by that asso- 
ciation to become affiliated with this Association and a committee was appointed tO' 
consider the matter. A report, of this committee v^nll be found in the October num- 
ber of the JouuNAL. A recommendation for making a minor modification of the 
constitution so as to bring this affiliation about is suggested by the committee for 
action at this meeting. 

Tlie finances of the Association have improved since the last annual meeting and 
at the present time we have a generous surplus on hand. This has been brought 
about by the slight increase in the amount of dues provided for at the last meeting 
and also because a considerable portion of the 1916 dues have already been paid, 

Thk Journal of Economic Entomology 
The increase in Association dues was coupled with a slight adv.ance in the sub- 
scription price of the Journal and this has been very beneficial to that publication. 
It has been possible to accept more papers for publication and print them more 
promptly than heretofore. This should be a[)i)rcciatcd by the members and sub- 
scribers. 

During the past year the net increase in the subscription list has amounted to 44. 
Although there have been many cancellations of foreign subscriptions, there was a 
net increase of three during the year. The number of subscriptions to the Journal 
•'■Ixiiikl be still further increased. If the members will interest themselves in new 
"■'ibscribcrs the li.st ought to extend very materially. 
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Associatm Statement 


Balance in Treasury, December^22, 1914 

Bv .'iinotirit rocoivea lur auch, ‘ V 

By received from Seetion on Apiary Inspection, 



By aiiiount received from iul<. I'^st. . . . y , ■ 

... $88.32 

'J'o stenographic rc[Rjrt 1014 meeting 

46.51 

Slarnps and sfatii])cd cii\elope.s 

63.55 

Printing announcement, etc 

5.29 

leicgrapiiunuAt.^i-n^ ^ ^ 

Alisceiianemis sujiiJiit 

34.92 

One-half salary of Secretary 

.... 50.00 

$289.59 

I oo imr 

621.31 



Balance deposited as follows; 


Melrose Savings Bank 

Malden National Bank 

$145.46 

475.85 


S262.?4 

631.(!0 

3.25 

I4.;u 


$910.90 


Journal Slatemeni 


Balance in Treasuiy, Dece tuber 22, 1914 

By amount received for subscriptions, advertising, etc., 1915 


To stamps and stamped envelopes S52 . 64 

Printing 1,530.59 

Halftojics 150. S( 

Miscellaneous supplies 38.40 

Refunds on subscriptions 4.00 

Ret iiri led c heck 5.60 

Clerical work, Editor’s office 50.00 

Clerical work, Manager’s office 35 . G3 

Salary, Editor 100,00 

One-half salary of Manager 50.00 


$396.41 

2,376.34 


.S2,017.73 

Balance December 23, 1915 ... 755 .02 

S2~7^75 $2,772.75 


Deposited in Malden National Bank $755.02 

R espcct fully submitt ed , 

A. F. Burgess, 

(Secretary. 


On motion the report was accepted and the financial part referred 
to the auditing committee. 

Secretary A. F. Burgess : I would like to make a brief statement 
in regard to the Journal. During the past year there has been an 
increase in the subscription list of 44 so that we now have 764 sub- 
scribers. The number would be materially increased if the members 
would interest themselves in securing a few new subscribers. Although 
a large number of foreign subscriptions have been cancelled through 
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the year, enough new ones have been secured so that a net gain of three 
lias resulted. I hope the members of the Association will endeavor 
during the coming year to increase our subscription list. 

President Glenn W. Herrick: I will now read the report of the 
executive committee but before doing so will ask Prof. F. M. Webster 
to occupy the chair. 

REPORT OF THE EXECUTIVE COMMITTEE 

The Association received an invitulion from the Honorable William J. Bryan, 
.Secretary of State, to participate in the Second Pan-American Scientific Congress 
which is now meeting in Washington, D. C. In response to this- invitation, the 
Pjcddent appointed Doctor C. L. Marlatt of tt^asliington, as delegate, and Doctor 
tv. J. Holland of Pittsburg, because of his wide ac<]uaintance with the South American 
scientific men, as alternate delegate. Both of these men accepted and expressed 
their intention of attending the meeting. 

The Special summer meeting of the Association was held at Berkeley, California, 
August 9 and 10, in accordance with the decision of the Association made at the last 
annual meeting at Philadelphia. This was a very profitable and interesting meeting 
but, unfortunately, was not attended by as many eastern entomologists as could 
have been wished. The first Vice-President presided in the absence of the President 
who was not able to be present. 

The Executive Committee has been charged with the responsibility of selecting a 
design for a seal for the Association. The chairman has coiTesponded regarding the 
matter with the other members of the comiiiittee, and with several of the older 
members of the Association to obtain ideas and suggestions. Those wUo favor the 
profile of an insect for the seal argue for the Rocky Mountain locust and Colorado 
potato beetle. The majority of those with wiiom we have communicated do not 
favor the profile of an insect but are rather oveiwhelmingly in favor of the profile of 
Harris, the father of economic entomology. IVe quote briefly; the first “thinks 
the suggestion of Harris’ profile is a most excellent one. Personally, I have got 
rather tired of these seals displaybg an insect." Another says, “I do not think it 
wise to select any single species of insect for a seal for the Association of Economic 
Entomologists. I should by all means favor a relief of Harris' profile." To a third, 
“It seemed questionable wiiether an insect should be used"; while a fourth is not 
' keen for any insect in the seal " and prefers the profile of Harris. Another says, “As 
a central idea, I have thought over many things but nothing comes to me more 
appropriate than the portrait of the first official entomologist in America, the country 
in which economic entomology ha d it s beginnings." Asa final suggestion, 1 he follow- 
ing from one of our oldest members is well worth serious consideration; “A plain seal 
with the name of the Association and the date of incorporation should be aU that is 
necessary, and perhaps will be in better taste and much cheaper than one which 
carries wbat might be termed “An appropriate design.” 

the Executive Coramittee does not care to make a definite recommendation 
reganling the design but believes it would be wdse for the Association to settle the 
qaestion at this meeting. 

Glenn W. Hehrick, 

W, E. Rumsey, 

E. F. Phillips, 

A. F, Burgess, 

Exevdiwe Com mittee. 
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Mh. F. \^'EI^sTEl^: You have heard the report of the executive 
coiJimif tce. AVhat action do you wish to take? On motion the repo t 
was a<lrjptod as presented. A general discussion followed in regard to 
the adoption of an official seal and it w*as voted to defer final decision 
until the last session of the meeting. 

Pjie.sident Glenn W. Hekrick: The next on the program is the 
report of the employment bureau which in the absence of Dr. Hinds 
will be read by the secretary. 


annual WKmiT OF ENTOMOLOGIST’S EMPLOYMEXT BUREAU 

December 27, 1915. 

Genekal Statement 

Duriijf? the past year the Employment Bureau has received thirty-two new en- 
rollments. These, witli the names carried over from 1914, make about fifty men now 
on tlie roll. These names represent all grades of experience and equipment, from 
those just beginning in entomological w'ork to men who have had extended oppor- 
tunities and achieved international reputations. 

During 191.5 a general effort for economy was manifested throughout the United 
States, and would seem to have been responsible, in some measure at least, for both 
the large minil)er of enrollments and the small number of changes or new positions 
whicli have come to our attention during the year. Six men appear to have been 
placed through information given by the Bureau, and tW’O or three other positions 
are now in process of being filled. During the year some six hundred and fifty letters 
have lioen sent out in the work of the Bureau. 

W e would repeat suggestions made last year in regard to the need for candidates to 
keep us in closer touch with their changes of address and new lines of wmrk. We 
would urge also tliat it null multiply the usefulness of the Bureau if employers will 
give us more general opportunity to supply them with the addresses of men who 
would seem to have the qualifications required for any entomological positions that 
they may have to fill. 

One difficulty or limitation in the W'ork of thf' Bureau may be found in the fact 
tkt an [Tiled States Department of Agriculture appointments are based upon 
Civil Service exaimnatioiis. Thus the largest employer of entomological labor, The 
United States Bureau of Entomology, is practically placed outside of the field of 
work of the lirnployraent Bureau. While many of our em-olled men have taken Civil 
bcrvicc examinations and may receive appointments in the Bureau of Entomology, 
the Employment Bureau cannot, under present arrangements, perform any service 
m bringing ilicse parties together. 

'I'he financial statement for 1915 is appended hereto, 

Financial Statement of the Bureau 
Cash on liaiid January 1 , 1915 

To o2 enrollment fees ai so ^ 

64.00 


Total receipts 


m.oi 
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Cr. 

March 20, 1915, to multigraphing letters (voucher 1) S .60 

May 20, multigraphing letters (voucher 2) ,40 

July 10, by typewriter paper, W. E. Hinds cash (voucher 3) 1.20 

August 6, postage (voucher 4) 10.00 

August 25, stenographic work K. C, Powell (voucher 5) 18.50 

December 3 , multigraphing work (voucher 6) .75 

December 22, stenographic work (voucher 7) 10.00 

December 22, W. E. Hinds cash, postage and stationery (voucher 8) 4.86 


Total 46.31 


Balance cash on hand December 22, 1915 S44 .70 


\y. E. Hinds, 

In Charge. 

On motion the report of the employment bureau was accepted and 
the financial part referred to the auditing committee. It was also 
voted that a general consideration of the work of the employment 
bureau be taken up at the final session. 

I President Glenn W. Herrick: We will now hear the report of 
the committee on nomenclature by Prof. Herbert Osborn. 

TO THE ASSOCLATIOX ECONOMIC ENTOMOLOGISTS 

At the last meeting of the Association, your committee on noincnclatm'e presented 
without recommendation a request from Dr. H. J. Franklin that the names of the 
black-head cranberry worm, Rhopobota lacdniana, and the yellow-head cranberry 
worm, Peronea minuta be changed to the Flowed-bog fire worm and the dry-bog fire 
worm respectively. By action of the Society the matter was referred back to the 
committee wdth instructions to secui'e additional information and to determine the 
desires of those interested in the cranbeny insects in different parts of the country. 
In accordance with these instructions, the committee has received during the year a 
request from Dr. Franklin and others interested in the matter requesting that instead 
of the former names and the names proposed last year, the name black-head fire 
worm be used for Rhopohota vacciniana and the yellow-head fire worm for Peronea 
minuia. As these names seem to satisfiy the persons must interested, including Dr. 
Franklin, members of the Bureau of Entomology and the President of the Cranberry 
Growers Association, the committee respectfully recommends that they be adopted 
and recommended for general use in place of the names hitheido adopted by the 
Society. 

Hekbert Osborn, 

W. E. Britton, 

E. P. Felt, 

CommiUee. 

After a brief discussion it was voted to accept the report of the com- 
mittee and adopt the names as suggested in that report. 

President Glenn W. Herrick: As the report of the committee 
on entomological investigations has not been received and as the chair- 
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man of tho coniiiiittce on bibliography of economic entomology has 
bccii delayed in reaching the meeting, the latter report will be consid- 
ered lit (he final session of the meeting. 

I will now appoint the committees: 

The (.'fimmiltee on Auditing— T. J. Headlee and C. R. Crosby. 

'j'ho ("ornmittec on Resolutions— Geo. A. Dean, W. C. O^Kane, S. J. 
Ilunler. 

The (.'ommittce on Xomiiiations— E. P, Felt, R, L. Webster, H, A. 
Gossard. 

Arc there any mat ((is to be considered under miscellaneous business? 

Siaia/JARY A. E. Rurgess: Some difficulty is experienced each 
year in liD'anging 1 he program for the meeting and a considerable num- 
ber of n I cm be IS usually fail to send in their titles before the time limit 
for receiving titles expires. This has caused considerable disappoint- 
ment aiiKuig the members and I would, therefore, move that a corn- 
mil tee of tlireo be appointed to consider the matter of program so that 
the .‘^('cictary may confoi'in strictly to the wdshes of the Association in 
j)ro{;aring future programs. 

i\lH. llKitBEUT Osborn: In studying the program I notice that a 
papi'r is scheduled by Dr. Howard before this Association at the same 
time that one is to be presented by Professor Webster before the En- 
tomological f^ocicty of America. It seems to me it might be possible 
to arrange the program for both societies so that all the members could 
hear these papers. This committee should confer with the committee 
of the Jmtomological Society of America and see if this can be brought 
about. 


Aflei a general discussion it was voted that the committee be ap- 
pointed to take up both of these matters and report on the rearrange- 
ment of the program at tlie Tuesday morning session. 

I’liKsiuENT Gle.nn W, Hkbrick : I will appoint the following com- 
mittee: Hcibert Osborn, F. M. Webster and H. A. Morgan. It is also 
necessary to appoint a committee to consider the proposed amendments 
(0 the constitution and by-laws and I will ask the following men to 
serve on this committee: J. M. Aldrich, J. G. Sanders, E. F. Phillips. 

At the opening session Tuesday morning the committee on program 
recommended that tlie officers of the association be authorized to ar- 
range with officers of the Entomological Society of America, for a 

oul itT’"*. " ■ both societies 

that n-T ® b)r. Howard and Professor Webster; also 

that p.,pcra received after the program dosed be placed at the end of 

rapidly fstoenV^I ‘'"n ‘be program as 
as time permits. It was voted to accept the report of the com- 
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President Glenn W. Herrick: Mr. Felt, as chairman of the 
nominating committee, has called rny attention to the fact that the 
members who elected last year to serve as councillors to the 
American Association for the Advancement of Science are not present 
;i( this meeting. The committee suggests that W, A. Riley and H. A. 
Morgan be designated to serve in this capacity. It was voted to 
accept the recommendations of the committee. 

Mr. F. M. Webster; As most of you know, Professor Summers, 
one of the older members of our Association, is very sick. 1 would, 
therefore, move that the secretary be instructed to send a telegram 
to Professor Summers extending the sympathy of the Association. 
Adopted. 

The final business session was held Thursday morning, December 30, 
President Glenn W. Herrick: We will now listen to the report 
of the committee on auditing. 

REPORT OF THE AUDITING COM.MITTEE 

CoLCMRUS, 0., December 150, 1915. 

To the xUnencan Association of Economic Eniomoh(iists: 

This is to certify that the undei'signed, your committee on audit, has examined 
the accounts of the Treasurer including those of the association proper and of the 
JoiTtXAL, and has found them to be satisfactory and correct. 

This is to eeilify, further, that j'our Committee has examined the accounts of the 
Fntomologist’s Employment Hureiui .and has found them to be correct. 

Thom.as J, He.adlee, 

C. R. f -ROSBY, 

Auditors. 

On motion the report was accepted. 

President Glenn W. Herrick: We will next listen to the report 
of the committee on resolutions. 

REPORT OF THE COMMITTEE ON RESOLUTIONS 
\our Committee submits the following: 

I. The Association desires to express to Professor Herbert Osborn and his associates, 
Professor H. A. Gossard and his associates, Mr. N. E. Shaw and his associates and 
all other entomologists of Ohio, and to the Ohio State University, its hearty gratitude 
for their cordial hospitahty and for the admirable facilities provided by them for the 
association meetings. 

II. Whereas, the Index of American Economic Entomology covers a decade of 
nnost produfitive work and is nearly indispensable to every economic entomologist, 
therefore be it, Resolved, that, in view of the great utility of this compilation, the 
Secretary of Agriculture, through the Bui'cau of Entomology, be most strongly urged 
fo arrange for its speedy publication. 

Geo. a. Dean, 

Walter C. O’Kane, 

S. J. Hunter, 

Conmittee. 
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It Wis voted that the report be accepted. 

PuEhiDENT Glenn W. Herrick: The report of the committee on 

membership is next in order. 


OF THE COMMITTEE OX MEMBERSHIP 
The cotiinuttPC on nicinlKsrrjliip recommend. 

(Ij '\'ka the following named persons be elected to associate membership: 


t\'alt(T Wellhousc, Lawrence, Kan. 

Don B. Whelan, 1'^a.st T.ansing, Mich. 
Asa C. Maxsoii, Longmont, Colo. 

Oco, IL Vansell, Lexington, Ky. 

Frank M. O'liyrne, Gainesville, Fla. 
JamrB G. Xeedhani, Ithaca, X, F , 

H. J. Speaker, Sandusky, Ohio. 

Paul R. hlyers, Hagerstown, Md. 

Simon Marcoviteh, University Farm, St. 
f Paul, Minn. 

Frank Menwm Littler, Launceston, Tas- 
\ mania. 

James Calvin Goodwin, College Station, 
Texas. 

Howard H, Jewett, Lexington, Ky, 

E. 0. Essig, Berkeley, Cal. 

Morley Pettit, Guelph, Ont, 

Frank H. Lathrop, Geneva, X. Y. 

Max. Kislink, Jr., Washington, D. C. 


Stanley Black Fracker, Madison, Wis. 

C. L. Scott, Wellington, Kan. 

Joseph Douglas Hood, Washington, D, C, 
Jesse R. Christie, College Park, Md. 

Ed. L. Ayers, Austin, Texas. 

Edwin Cooper ^'an Dyke, Berkeley, Cal, 
W. M. Gifford, Honolulu, Hawaii. 

0. W. Rosewall, Baton Rouge, La, 

E. A. Vaughn, Auburn, Ala. 

Frederick Azel Fenton, West Lafayette, 
Ind. 

Jerauld A. Manter, Storrs, Conn. 

Olden Key Courtney, College Station, 
Texas. 

J. Edward Taylor, Salt Lake City, Utah. 
H. Gordon Crawford, Wilton Grove, 
Ontaiio, Canada. 

Loren B. Smith, Blacksburg, Va. 


(2) That the following named persons be transferred from associate to active 
membership: 

C. M. Bentley, Knoxville, Tenn. F. Z. Hartzell, Geneva, N, Y. 

C. . Collins, Mehrose Highlands, Mass, C. L. l\Ictcalf, Columbus, Ohio. 

D. T. Fnllaway, Honolulu, Hawaii. E. R. Sasseer, Washington, D. C. 

W. H. Goodwin, Wooster, Ohio. 

(3) 1 hat by his request Mr. P. B. Gregson, Reesland, Rosemount, Romford, Essex, 
England, lx* transfen'ed from active to associate membership. 

(4) I'hat the following resignations be accepted: 

H. G. Dyar, Washington, D. C. C. P. Smith, College Park, Md. 

I. J. Condit, Berkeley, Cal. H. E. Weed, Beaverton, Ore. 

R, W. Hegner, .\iin Arbor, Mich. P. S. Welch, Manhattan, Kan. 

(5) That the Secretary be instructed to notify the four active and the six associate 
members v, ho aie in arrears for dues for two years that if such dues are not paid within 
tluee months their names will be dropped from the roll. 

Respectfully submitted, 

WiLMON Newt:ll, 
Walter C. O’Kaije, 

J. G. Sanders, 

Committee. 
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By vote of the Association the report was accepted and the recom^ 
iiicndations adopted. 

President Glenn W. Herrick: We will now pass to the report 
of the committee on amendments to the constitution. 

lii: PORT OF THE COMMITFEE ON CONSTITUTIONAL AMENDMENTS 

The Committee on Constitutional Amendments beg leave to report that they have 
considered the proposed amendments as printed in the program, and recommend 
(hat they be adopted. 

Respectfully submitted, 

J. M. Aldrich, 

J. G. Sanders, 

E. F. Phillips, 
Committee. 

President Glenn W, Herrick: Is there any discussion of this 
report? 

Mr. W. C. O’Kane: I would like to ask for a statement in regard 
to the first amendment which is proposed. 

Secretary A. F. Burgess: Perhaps I can explain this matter 
better than anyone present as I attended the summer meeting at 
Berkeley, Cal. At that meeting the Pacific Slope Association of 
Economic Entomologists held several joint sessions with this Associa- 
tion and they asked that a joint committee be appointed to consider 
what couid be done in bringing about an affiliation of that association 
Kdth ours. A committee was appointed and the matter was considered 
and a report of it will be found in the October number of the Journal. 
The sentiment at that meeting was very favorable toward becoming 
affiliated with this Association, although it was explained that this 
Association could not act definitely on the matter at that meeting. In 
order to bring about the affiliation it seemed necessary to slightly 
amend our constitution so that the Pacific Slope Association could 
become a branch of this Association. Our constitution at present 
provides for sections wliich are based on projects or activities such as 
nursery inspection, apiary inspection, etc. The term “branch” would 
refer to geographical divisions of the country and seemed to be more 
appropriate than to use the word “section” for such a division. I sin- 
cerely hope the amendment will be accepted as proposed by the com- 
mittee. I think it is a step in the right direction as it will bring to- 
gether all the economic entomologists in the country under one strong 
association. The men I conferred with on the coast were anxious to 
see the matter acted upon favorably and I think this is the logical 
thing for us to do, ' 

By vote of the Association the amendments were accepted as 
''ecommended by the committee. 
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Amendments to the Constitution. 

Sfciioii I, Artifld III, insert the words ‘'branch or’' before the word "section” 
in line two so fbaf t}t<' first sentence of Section I will read as follows: “The offi- 
cers sli:i]l consist of a president, one vice-president and an additional voce-president 
for encli branch or sed itni who shall be elected annually, and a secretary who 
shall b(' elected for a term of three years, who shall perform the duties customarily 
incucniieiit upon tlndr resiuH'tive offices and as defined in the by-laws.” 

Add a new section to Article II as follows: “Section IV. The publication of the 
JouFtNAL OF Eco.\f)M!C E.VTOMOLOOY shall be entrusted to an editor, an associate 
editor and a business man.-ifier nominated by an advisory committee of six mem- 
bers, wliieli latter sladl lie el(‘el(d for terms of three years so arranged that two shall 
be (Icctcil annu.'tlly. The members of this committee shall have an advisory re- 
lation to the above i-oustil uted editorial board.” 

On motion of Mr. K, P. Felt the executive committee was author- 
ized to accept and take the necessary action on the application of the 
Pacific Slope Association of Economic Entomologists as a branch of 
this Association. 

Pkesident Glexm AV . Hekrick: The next business on the program 
is the nomination of Journal officers by the advisory board. Only 
one member of this board is here and he has had no time to give at* 
tention to this matter. It has been suggested that the Association by 
general motion elect the officers as it is necessary that the matter be 
acted on at this time. 

Mr. C. Gordon Hewitt: I move that the present officers of the 
Journal be elected for the ensuing year. 

The motion was unanimously adopted. 

President Glenn W. Herrick: I now call for the report of the 
committee on index of economic entomology. 


REPORT OF THE COMMITTEE ON THE PUBLICATION OF THE INDEX 
OF AMEKICAN ECONOMIC ENTOMOLOGY 

It is a pleasme to state that, through the cooperation of Dr. L. 0 Howard and 

urnrf pc? r 

abou 1 000 'mrnediate charge of the undertaking, states that 

frmn tllf C ill ™ 2-<»0 or more 

ODiiiiorr tlrifAl ; ‘ a^icultiiral jourimis are yet to be assembled. He is of the 

Tlic inilc.v will tie 'if" Possibly in one, and certainly in two months. 

publication of approxim.iteTleyOptU*'*!! “ ’’1'' " 

bor unt and i„st abJnt the sire ot the bibhogririrpC^^^^^ 

a ™ feel that tt marhs 

A&jociation of Economic FiitomoJn ''ta ■ ^ agency, that the American 

outlined in the report whieh was submitl ‘Ub* “"“'dance with the plan 
meeting. “"d Wbly acted upon at the AtlLta 
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I'urthcrmore, the committee would recommend, as a slight recognition of the 
ivork done by Dr. Banks upon this project, that his membership dues and subscription 
to the Jot'RXal of Economic Entomology be remitted for a period of five years. 

Respectfully submitted 

E. P. Felt, 

A. F, Burgess, 

W. Ch O’ Kane, 

W. E. Biurrox, 

W. E. Hinds, 

Committee. 

Mr. B. J. Hunter: I move the adoption of the report as read by 
the committee. Carried. 

President Glenn W, Herrick: It was voted at the opening ses- 
sion to consider the work of the employment bureau at this time. 

After a general discussion it tvas voted that the executive committee 
request the director of the employment bureau to prepare a report 
covering the work of the bureau since its establishment for considera- 
tion at the next annual meeting of the Association, 

President Glenn W. Herrick: The final report of the committee 
on program should be given at this time but as it has not been received 
suggestions concerning future programs are in order. 

A general discussion followed and the concensus of opinion seemed 
to be that the secretary should arrange with the secretary of the En- 
tomological Society of America to avoid as much as possible the over- 
lapping of the programs. 

A motion to reduce the maximum length of time for the delivery of a 
paper from fifteen to ten minutes was discussed but the motion was 
lost. 

President Glenn W. Herrick: We will now hear the report of 
the committee on nominations. 

REPORT OF THE COMJMITTEE OX NOMIXATIOXS^ 

The coininittce recommends the election of the following: 

For President, C. Gordon Hewitt, Ottawa, Can. 

For First Vice-President, G. A. Dean, Manhattan, Kan. 

For Second Vice-President (Pacific Coast Branch), E. D. Ball, Logan, Utah. 

For Third Vice-President (Horticultural Inspection), W. J. Schoene, Blacksburg, 
^'a. 

For Fourth Vice-President (Apiary Inspection), T. J. Headlee, New Brunswick, 
X. J. 

For Committee on Nomenclature, W. E. Britton, New Haven, Conn. 

‘The Second Vice-President has been approved by the Board of Directors to com- 
plete the organization of the Pacific Coast Branch. 

The Board of Directors also appointed Prof. V. L. Kellogg a member of the 
Advisory Committee of the Journal of Economic Entomology to fill the vacancy 
c:msed by the death of Prof. F. M. Webster {Secretary). 
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For mittre on Entomological Investigate H T, Femld, Amherst, M<«8. 

‘’ iw Ot Bulu, W. E. ^ds, Aub^n, Ala^ 

For the Ulvisory Board of the Jocbnal of Ecokomic Entomology, C. P, 
Gillolf, Fort Collins, Col, W. K, Hinds, Auburn, Ala, 

Eespectfully Submitted, 

E. P. Felt, 

R, L. Webster, 

H. A. Gossard, 


liy vote of the Association the secretary was instructed to cast one 
ballot for the officers mentioned in the report. The ballot was cast 
and they were declared elected, 

PuE.smENT Glenn W. Herrick: Is there anything else under the 
head of miscellaneous business? 

Secretary A. F, Burgess: I wish to read a telegram which was 
sent by direction of the Association to Mr. H. E. Summers: 

December 29, 1915. 

To H. K. Sl'MMER.^, 

Albufluerque, New Mexico. 

"American Association of Economic Entomologists sends hearty greetings and best 
wishes." 

Glenn W. Herrick, President. 

A. F. Burgess, Secretary. 

President Glenn W. Herrick: We should consider at this time 
the design to be used on the official seal of the Association. 

On motion it was voted that the matter be referred to the executive 
committee who should select either a profile of Dr. Harris or a plain 
seal, with power to adopt and have the seal prepared for official use. 

President Glenn W. Herrick: The next on the program is fixing 
the time and place of the next meeting. 

On motion it was voted that the next meeting be held at the same 
time and place as the meeting of the American Association for the 
Advancement of Science. 

President Glenn W. Herrick: I ^vish to take this opportunity 
to thank all for their cooperation in making this meeting a success and 
particularly the effective service of those who acted on committees. 
If there is no further business we will adjourn. 

Adjournment 1.30 p. m. 
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PART IL PAPERS AND DISCUSSIONS 


THE PRESIDENT’S ADDRESS 

the need of a BROAD, LIBERAL TRAINING FOR AN ECO- 
NOMIC ENTOMOLOGIST 

By Glenn W. Herrick, Ithaca, N. Y, 

"The worst weed in corn may be corn,” 

"So a too exclusive study of entomology is the poorest kind of preparation for an 
entomologist.” 

We are fortunate individuals in many respects. We are fortunate 
in living in an era of almost incredible progress in our knowledge of 
the secrets of nature. The boldest imagination would hardly dare 
to predict regarding the advances and discoveries that may be made in 
the next ten years in the field of the natural sciences. No part of this 
field of knowledge has been entirely exempt from this general advance; 
and in no phase of the work has there been more amazing progress than 
in that of the applied science of entomology. It has advanced astom 
ishingly in the number of persons engaged in the study of insects 
for the ultimate purpose of preventing their ravages; in developing and 
perfecting mixtures for repelling and killing them; in devising effective 
apparatus for applying insecticides; and in determining niore exact 
methods of preventing the losses caused by these persistent pests. 

We are also fortunate in being associated with a phase of scientific 
work that is in accord with the modern trend of ideas and with the 
demands of the age. That is, we are engaged in a practical, economic 
and applied phase of the science. W e shall not have to shift our ground 
in this respect as some of the related sciences are being forced to do. 
For example, one of our most distinguished botanists has said, “ It can 
scarcely be successfully denied that the most significant recent advances 
in American botany have been along economic lines. . . . It is 
scarcely to be supposed that economic botany is a passing fad and 
that pure botany, as we call it, will once again come into a place of 
dominance. The shifting emphasis in botany is but a part of a great 
movement as broad as humanity itself.” 

Others of the so-called pure sciences are feeling this pressure of the 
economic or applied influence and are slowly shifting their grounds. 
We, however, are already allied with a young and rapidly advancing 
science that, from its applied nature, is in accord with the tendency 



rxal of economic entomology 


Of iho „r..«ent ideas and activities of humanity. We are, tefore, 
t l!rcon..atulato<l doth on the splendid progress <> 
and on its harmonious relations to humanity. On the band 

lest , VO become lulled into a sense of security regarding th® state o 
our soamoc, lest wc become filled with a dangerous sense of complete 
^i^faction with our past and present achievements, and lest we mag- 
nify too much the desirability of a practical preparation for our work, 

I am going to take this opportunity of urging the need of a broad, 
thorough and rigid training for our future activities as economic 

It is woll to realize that wc are yet far from a satisfactory soluUon 
of many pressini!: entomological problems. A large part of the wide- 
Bpread interest shown in economic entomology at the present time 13 
due not so much lo the striking results already achieved as to the 
increasing demand for the accomplishment of greater things and the 
solution of new and more perplexing problems. Many of the simpler 
problems of our work have been fairly well solved. The more obvious 
and easy steps have been taken. AVe are now confronted with the 
more abstruse questions of insect control the proper solution of which, 
calls for the highest sort of mental preparation, for the broadly trained 
type of mind— the mind that has been developed until it has become 
imaginative, until it> able to dream dreams. The speaker has not 
the time or space to defend the thesis that imagination is necessary 
even in an applied science. He will only ask if the men who invented 
the steam engine, the sewing machine, the telegraph, the telephone, 
or the monotype machine did not have minds replete with imagina- 
tion. Yet these appliances are among the most practical in use today 
by the human race. There are big things in the field of economic 
entomology awaiting the minds that have become trained until they 
are able to see far ahead of mere facts— until they have attained the 
intuition of seers and the imagination of poets. 

LeBaron in 1870 exercised a trained judgment and responded to 
the impulses of an imaginative mind wdien he recommended that an 
apple tree should be syringed with Paris green for canker worms; 
and what a remarkable suggestion it was and what a revolution it 
started in the control of insect pests in this country! Harris, a recluse 
among books, for he was a librarian most of his life, wrote a classic 


in American economic entomoIogjL Nothing but his lively imagina- 
tion and broad interests developed by a thorough training of the mind 
enabled liiin to accomplish so much under so many difficulties. 

What a vision of the wonderful means of the multiplication of 
certain parasites and perhaps of their increased efficiency in the control 
of noxious insects was unfolded to us by MarchaPs discovery of poly- 
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';]l)ryonyI This brilliant piece of work was really the result of a 
.•Hist thorough, broad and extensive preparation on the part of Mar- 
, iiid. as an embryolo^st. The significant feature of the whole matter 
ii! me, is the fact that the training was doubtless acquired without 
l iie material thought in mind that it might produce results of a pro- 
iound practical bearing on certain fundamental biological problems. 

Sir Ronald Ross’s successful search for the species of mosquito 
acting as a reservoir for the malarial germ sounds almost like a fairy 
story and as interesting as an Arabian Night’s tale. Only a man of 
vivid imagination and of profound faith in himself and his judgment 
engendered by a broad and vigorous training could ever have persisted 
in the search and brought it to so brilliant a conclusion. 

Not one of these discoyeries or pieces of work was the result of 
accident or of haphazard experimenting. Each was the deliberate 
outcome of a broadly trained and imaginative mind. Each was the 
fruition of long and arduous study in wide fields of knowledge and 
each has marked an epoch in the history of economic entomology and 
its relation to the human race. What one of us younger men feels 
that he has prepaied himself broadly enough, intensively enough, 
culturally enough, and Imaginatively enough to contribute as large a 
share to the advancement of the science? 

I have been greatly interested in reading again the papers on the 
teaching of entomology presented to this Association in 1911 by four 
of the pioneer teachers of this subject in the United States. Again, 

I have been profoundly impressed with the fact that all of them, each 
unknown to the other, greatly stressed the need of a broad, founda- 
tional training for successful work in economic entomology. It is 
well worth while to quote briefly from these papers. The first speaker 
says, “Thus early I gained a hint of the scope of entomology and was 
led to realize that the practical application of the science should be 
based upon a broad and accurate foundation of scientific knowledge.” 
The second speaker says, “For the intending graduate student, there- 
fore, I would urge a broad undergraduate course with plenty of chem- 
istry, physics and botany but wfith sufficient attention paid to the 
cultural subjects and those connected with our duties, as citizens, to 
give breadth in every way, languages as tools aside from their cultural 
value should nut he omitted.” The third speaker emphasizes the 
desirability of a broad training in these words, ''There is, therefore, 
the necessity that we should have trained investigators for the acqui- 
sition of further knowledge concerning insects, the discovery of which 
is one of the most important duties of modern entomology. For the 
purpose of this kind of instruction, it is absolutely necessary that there 
b.: thorough training in related sciences as well as in the general foun- 
2 
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dation in other branches of knowledge.” The last speaker requires 
his students to take work in zoologj', botany, Latin German and 
French not inercdy for their utility but also because of their cultmal 
and broadening value. Thus we have in the foregoing brief quotations 
a forceful sununary of the opinions of our older and more experienced 
teachers on this fundamental question. But let us consider this qn.'s- 
tion in the light of recent developments. 

Within the last two decades, applied entomology has shown such a 
marked and rapid trend in a certain direction that it demands our 
attention and careful consideration in connection with the theme of 
this discussion. 1 refer to its conspicuous tendency to come closer 
and closer to the vital activities of human beings. As a result of this 
trend, the (iconoinic entomologist suddenly finds himself drifting 
more and more into intimate relations with humanity. One has but 
to recall the fly and mosquito campaigns in many localities of our 
country j the work of Gorgas and his assistants in making the Panama 
Canal a possibility; the work of the physicians, Reed, and his associates 
on the field of Quemados and the entomological significance of that 
w'ork; and the campaign against fleas in San Francisco to' check the 
bubonic plague, to realize the force of the foregoing statement. More- 
over, the work of the Horticultural Commission of California, prac- 
tically an entomological quarantine board, in the seaports and counties 
of that state; the functions, rights and responsibilities of the Federal 
Horticultural Board; and the several state entomological quarantine 
regulations, all show how intimately the economic entomologist is 
dealing with the very life and economic forces of the people. 

I have been profoundly impressed, w^hile watching the westward 
march of the cotton boll-w'eevil, Avith the effect a single insect may 
exert on the ceonomie life of a people. This insect has changed the 
agricultural thinking of the South and will ultimately bring about a 
marked change in the agricultural practice of the people in the infested 
territory. Affecting as it does the most important crop grown in 
the United States by virtue of its peculiar economic position, because 
cotton serves virtually as a means of exchange, and because it, beyond 
any other exported product iu the United States, serves to settle our 
debts abi’oad, the weevil could not fail to affect vitally the economic 
Avelfare of the people; and any entomologist dealing with it becomes, 
by virtue of his profession, intimately associated with the welfare and 
very existence of his constituents. 


I have also been keenly sensible of the influence of the malarial 
mosquitoes on the energ}', efficiency, and accomplishment of a people. 
And the men now engaged in studying this problem will find them- 
selves ingratiated into the lives of the people about them and will add 
to the prestige of our profession among the people of this country. 
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The economic entomologist is inevitably drifting more or less into 
the role of a leader in his community or state. The influence of his 
presence among the progressive farmers of his territory is bound to 
inake itself felt. Leadership demands a true understanding of real, 
effective service to humanity and he who serves his fellowiiien best 
and most lastingly, must be a man of wide, clear vision, liberal ideas, 
and large sympathies. 

We are gratified with this growing position of the economic entomolo- 
gist in the affairs of the people; but we must realize that it brings 
added and grave responsibilities which must be lived up to and met 
in exactly the same catholic spirit in which they come to us. To 
meet these duties in a large, sane, and efficient way, a man should 
possess sound judgment and wide knowledge of men and their affairs. 
We have been delighted and inspired by the fact that one of our older 
members has been recently honored as the leading citizen of his state. 
Not alone because of his purely entomological work but because his 
work was broad enough and sane enough to fit into the lives and activ- 
ities of the people. It seems to me that the economic entomologist 
of the future must acquire a wide and thorough knowledge of the 
history and development of his country, of the characteristics, ideals, 
and aims of his people and of the economic forces governing their 
welfare. 

Again, there are other phases of the more recent developments of 
economic entomology that emphasize the need of a thorough and lib- 
eral preparation. For example, the work in so-called medical ento- 
mology is calling for the highest type of broadly trained men. The- 
discoveries of the direct relations of insects to man have opened up a, 
tremendously vit^l field of work for the economic entomologist. 
The problems in this field that will present themselves in the future* 
are sure to be complex and intricate and to be bound up closely with 
interrelated problems that will demand broad knowdedge, trained 
judgment, profound insight, and the ability for the closest scrutiny 
and discrimination. iCo one who has not been trained to close, 
extended application, and who has not had the imagination developed, 
need expect to solve successfully the problems in this field. 

There is another development or tendency arising in the botanical- 
zoological field that in order to be met and stemmed successfully will 
demand thoroughly trained men and a high type of work. I refer 
to the tendency to submerge economic entomologj^ in the field of 
phytopathology. Doctor Howard has already pointed out the ab- 
surdity of this movement and the need of resisting it. One of the most 
successful means of preventing this tendency from being realized is 
for the economic entomologist to perform his work in such a broad, 
fundamental manner that it will be differentiated as a clear and dis-. 
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tinct field from that of plant diseases. Fundamental, basic work of 
this kind demands a liberal and rigorous mental training 

Again wc hear a great deal these days about research but I am 
afraid that we do not grasp all that is being said concerning it In 
fact J soniotimos wonder if the speakers themselves really understand 
all that they arc saving on the subject. Of one thing, I am convinced. 
There is little use to talk of real research until genuine scholarship 
has been attained. The world is demanding research at a time, it 
goerns to me, when we have somewhat fallen away from the rigorous 
methods of mental discipline of half a century or more ago. If we 
expi^ct to discover basic facts and if we expect to justify the expendi- 
ture of the funds now being thrust upon us for research, we have got 
to reinstate a love for learning and a sincere desire for scholarship. 
Wc have got to foster and create scholars with an unquenchable 
thirst for the pursuit of the unknown and an ability to find it. 

Not long ago, I had the opportunity of visiting certain intensely 
busy fields of economic entomological ^vork in the southern part of 
the United States. During this trip, I saw two phases of work that 
greatly interested me and that left an impression on my mind that 
grows with the lapse of time. The two series of experiments dealt 
with the iropisms of two notorious insect pests— in one ease with the 
ehemotropism of a small beetle, in the other case, with the photo- 
tropisni of a moth, I do not know that any satisfactory results in 
either ease have yet been obtained. 1 do know, however, that these 
experiments are being made in a fundamental way and I feel that they 
are fraught with undreamed of possibilities in the way of insect control. 
It is neither appropriate nor desirable in this paper to discuss the 
tropisms of insects. What I desire to say is tha^ here is a whole 
field, comparatively new, for the economic entomologists w^ho are 
prepared to develop it. European entomologists are already entering 
the field. The work will demand thorough training in closely related 
sciences, intimate knowledge of foreign workers and their languages, 
a sane, well-balanced judgment that can correlate and interpret 
results, and a mind of imagination and vision that can see far ahead 
of mere facts. I look forward with great enthusiasm to the researches 
that arc bound to be made in these fields when we develop men prop- 


erly trained for the work.' 

This leads me to say a word regarding the desirability of every 
economic entomologist to have a knowledge of the history of his 
science. For a proper background of the science of applied ento- 
molog}’, one should have a fairly full knowledge of the history of th(^ 
subject. Economic entomology:, as a distinct field of entfeavor, is 
comparatively young and a fairly complete knowledge of its rise and 
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M'ugress can be rather easily obtained. The course of its development 
. ;i> been an interesting one and in many respects an inspiring one. 
f iic older workers, especially, have been men with whose lives we may 
oiv profitably become acquainted. I would earnestly urge every 
voimg man intending to follow applied entomology as a profession 
TO l)ecoine intimately acquainted with the lives of such men as Harris, 
Fitch, LeBaron, Walsh, Riley, Lintner, Fletcher and Saunders. I 
am convinced that a knowledge of the development of one’s favorite 
science will act as an incentive and inspiration to fresh and extended 
endeavor. It will also aid in developing a worthy pride in adding 
something to what has already been done and will give a clearer view 
of what remains to be accomplished. 

Lest I be misunderstood and lest some may fear that the speaker 
is overemphasizing the theoretical to the neglect of the practical side 
of an entomologist’s training, allow me to say that elsewhere I have 
set down in detail what, it seems to me, would constitute an ideal 
course of study as preparation for applied entomological work. In 
that discussion I have admitted and emphasized the desirability of a 
certain amount of practical field work and have also noted its kind, 
its extent, and the place it might well occupy in such a course of prep- 
aration. The length of that discussion and the extent of what I 
desired to say in a ‘more abstract way has precluded the possibility 
of including it here. I would like to say, however, in this connection, 
that there is a tendency among young men, especially undergraduates, 
to study only those things that they think are going to be of actual 
wse to them in their future work. So many young men say to me that 
they do not want to take this or that course because it will be of no 
use to them in their profession as an economic entomologist. 

It is probably true that the mere knowledge of the processes involved 
in the solution of an algebraic equation in quadratics, or the mere 
knowledge of the laws governing falling bodies or the Latin subjunc- 
tive may never be of actual practical use in checking the ravages of 
an insect pest. We must not expect to use everything wc learn, 
neither ought vve to learn only those things we expect to be directly useful. 

e do not study certain subjects with the expectation of using the 
formulas and equations on the field of battle with the codling moth. 
It is certainly true that we shall forget most of the facts we learn in 
college concerning mathematics, physics, Latin, chemistry, and kin- 
dred subjects; but not one of us will ever lose the broadness of view 
and culture of mind gained in acquiring this knowledge and not one 
of us will ever lose the benefit of mind training received from mastering 
tuese subjects. The significant fact, the fact that counts, is that the 
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mind has VK*(m trained and developed by close, accurate, rigorous 
thinking in several fields of knowledge. 

Mat I hear some say that these are old, trite arguments. I admit 
it and agree that they are out of fashion; but I believe that these 
truths iKiCfl to be resuscitated, revivified, and rehabilitated in the 
minds of the younger generation. I almost wish it were possible for 
a young man to go to college without having the thought foremost in 
his mind that he must fit himself to earn a living. 

The modern cult of efficiency is misleading many young men into 
thinking that they must study only those things that make toward 
practical success in their chosen profession. We see Europe bathed 
in tlic blood of a mighty war because nations have as their highest 
ideals, apparently, the efficiency of their peoples in trade, in manu- 
factures, in s])reading over the earth and holding more land, in short, 
in performing greater material feats. Bailey has touched upon this 
question in a fine way when he speaks of the use of the land. He 
says, It is urged that lands can be most econoiiiically administered 
in very large units and under corporate management; but the economic 
results are not the most important results to be secured, although at 
present they are the most stressed. The ultimate good in the use of 
the land is the development of the people. It may be better that 
more persons have contact with it than that it shall be executively 
more effectively administered.” In other words, efficiency of adminis- 
tration, the securing of economic results may not be the most important 
objects in life. The development of men should be the highest aim 
of a system of education or of a government. 

I plead for a broad, liberal training because I firmly believe that a 
course of study which demands logical, orderly rigorous thinking, con- 
sistently carried out over a period of several years during the grow- 
ing and formative period of a young mind will contribute more toward 
making a faithful, honest, accurate observer and interpreter than any 
oth(T form of intellectual training yet devised. I believe that a mental 


training of this character is one of the surest means of freeing the mind 
from prejudice, misconception and dogmatism. 

I plead for a liberal intellectual training because it will widen one’s 
peispecti\e of life. The man who, especially during his younger, 
undergiaduate days, is engrossed in one thing, who thinks of but 
one realm of nature, who deals with hut one scieniie, and who studies 
on y one phase of the animate world is apt to become narrow and to 
lose understanding and appreciation of other lines of endeavor. More 
than that, he is liable to lose touch with the vital problems of life and 
humanity and fail to judge his problems 'in a large and adaptable 
manner. His very nearness to his work and his limited field of vision 
precludes the accomplishment of really vital things. 
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ji is the lack of severe tnentaltraining; it is barely tasting the Pierian 
■->!i ing, that breeds shallow thinking and superficial results. A scholar 

bis calmer moments, at least, as Milliken says, ought ta“be a man 

iU) exemplifies in his whole life the very essence of temperance, a 
i!t;in who is always rational and consecutive in his thinking, just and 
iriithful in his speech, dispassionate and fair in his analysis.” The 
firiiire work in applied entomology will demand, more than ever, 
scholarly men and these are to be obtained only through a course 
of broad training and rigorous thinking. 

Finally, I would urge upon every teacher of entomology and upon 
every one interested in the success of our favorite science, the impor- 
tance of emphasizing to young men, who contemplate choosing applied 
entomology as a field of labor, the desirability, nay, the necessity of a 
thorough and extensive preparation. Economic entomology will 
certainly play an increasingly important r61e during the coming years 
in the development of rural life. As our knowledge of the activities 
and habits of insects increases we realize more and more keenly the 
far-reaching effect these tiny but multitudinous animals may exert 
upon the basic welfare of all mankind. I am, therefore, profoundly 
impressed with the possibilities and the greatness of applied ento- 
mology as a profession and am greatly concerned with the need of 
young men being properly fitted for the work. Upon the young men 
now entering the profession will rest the responsibility of maintaining 
the fine reputation of the older workers, of adequately meeting the 
present problems, and of securely laying the foundations for the larger 
field of the future. 

Reading of Papers 

President Glenn W. Herrick: The first paper on the program 
will be given by Mr. J. W. McColloch. 

A PRELIMINARY REPORT ON THE LIFE ECONOMY OF 
SOLENOPSIS MOLESTA SAY^ 

By J. W. McColloch and Wm. P, Haves, Assistant Entomologists, Kansas State 
Agricultural Expetiment Station 

Introduction 

In the spring of 1911, the Department of Entomology of the Kan- 
sas State Agricultural Experiment Station received several reports 
from southern Kansas of kafir seed being destroyed, soon after it was 

‘ ihis paper embodies the results of some of the investigations undertaken by the 
in the prosecution of project No. 92 — Investigations on the Staple Crop 
i-r/ects of Southern Kangas—of the Kansas State Agricultural Experiment Station. 
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pLuitod. by a siiiall ant. Early in June, 1911, the senior autlior 
vLsited sevrinl fields where injury was reported and collected a large 
number of tijo ants, specimens of which were sent to Dr. W. M. 
\V'h(‘el(‘r’ who flet(irmined them as Solenopsis molesia Say. In inves- 
tigating tins injuiy it was found that several hundred acres of kafir 
had been destroyed and that many fields had been replanted three and 
four times. In 1012 and 1913 the reports of injury increased and it 
became evident that this pest was worthy of some investigational work. 
Accor{IirigIy, in 1914, a field experiment station was established at 
Winfield, Kansas, and the junior author placed in charge. This 
station lias now been in operation two years and during that time con- 
siderable progress has been made toward a knowledge of this insect’s 
life economy. 

Classification and Synonomy 

Solenopsis inolesta belongs to the family Formicidae, sub-family 
Myrmicime. It was originally described by Thomas Say in 1835 as 
Myrmica molesia. Dr. W. M. Wheeler has kindly furnished the 
following synonomy of this species: 

Myrmica molesia Say, Boston Joiirn. Xat. Hist., 1, 1836, p. 293. 

Mynnica exigua Buckley, Proc, Ent. Soc. Phila., 1866, p. 342. 

Solenoims dchilts Mayr, Vcrhaiul. Zuol. Bot. Ges. Wien. 36, 1886, p. 461. 

Solenopsis molesia Emory, Zool. Jahrb. Abth. f. Syst., 8, 1894, p. 277. 

There has been considerable confusion existing between Solenopsis 
molesia and tfic tiny house ant, Monomorium pharaonis Linn. Several 
writers considered Say’s Myrmica molesia as a synonym of Mo 7 i 07 norw!n 
and Mayr believed this to be the case when he described Solenopsis 
debilis. According to Doctor AV heeler, “Emery was the first to in- 
sist that this was merely a synonym of Say’s ynoksta.^^ 

There arc a number of references in the American literature to 
Solenopsis fngax, which is a European species. Doctor Wheeler in a 
recent letter says, Solenopsis fugax is a European species and does not 
occur in this country. It is extremely close to Solenopsis molesto, 
however. Undoubtedly all references to/ii^a:r in American literature 
refei to molesia. For this reason the American references to fiigax 
have been considered in this paper. 


Distribution 


Solenopsis moksla has a wide geographical distribution, being found 
^er mo^of the eastern half of the United States, 


‘The \vriters desire to 
ing the unts mentioned 
molesia. 


express their appreciation to Doctor Wheeler for deterniin- 
m tins paper, and for supplying the synonomy of Sotenopdi 
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Sav (1)' describes the species from specimens collected around Phila- 
iielphia. Fitch (2) records it in damaging numbers in New York as 
,.arly as 1860. Mayr (7) described Solenopsis dehilis from specimena 
uikcn in the District of Columbia, New Jersey, Virginia, Texas, and 
Xew York. Forbes (5, 13) reports it several times from Illinois. 
Wheeler (15) records it from the eastern and northern states, Texas, 
and as far south as Cuernavaca, Mexico. He also mentions finding a 
large nest on Naushon Island, Mass. Pierce (21), et al, found it in 
Oklahoma. Tanquary (23) records taking sex forms in flight at Bos- 
ton, Mass. Gaige (25) found a single worker on a rock outcrop on 
Charity Island, Lake Huron. 

This species appears to be well distributed over the eastern half 
of Kansas, specimens having been taken in twenty-two counties in the 
eastern part of the state. 

History and Economic Importance 

While there are many references to Solenopsis molesta preying on 
other insects and acting as a scavenger, it is primarily an injurious 
insect. 

In describing this species, Say (1) states that this is the ‘Tittle yel- 
low ant” commonly found in houses and that it sometimes eats vege- 
table food and garden seeds. 

According to Fitch (2), it is one of the worst ants infesting houses 
and fields in New York. It is very fond of saccharine substances and 
is commonly found feeding on sweetened foods, in the house. It is 
also found frequently in pastures and plowed fields and in 1850 it 
threatened the corn crop by gnawing the tender leaves. 

Forbes (5, 6), in 18^84, records Solenopsis fugox present in sorghum 
and broom corn fields, injuring the fruit of strawberries, and gnawing 
out seed corn. In 1894 (13), he reports Solenopsis dehilis feeding on 
seed corn in the ground and kernels in the ear. He also observed this 
species attending the corn root aphis. 

Webster (10, 11) in several papers describes this species as injuring 
strawberries, blackberries, seed corn, cured hams and ripe apples. 

There are a number of references to this ant as a predaceous enemy 
of injurious insects. Brooks found Solenopsis dehilis attacking the 
grape curculio {Craponius incequalis) (16) and the walnut curculio 
{Conotrachelus juglandis) (18). Headlce and McColloch (22) often 
observed Solenopsis inolesta carrying chinch bug eggs. Brooks and 
Blakeslee (26) found this species attacking codling moth larv^e. 

In Kansas, the chief injury consists of destroying the seeds of kafir, 
cane, milo, and feterita shortly after they are planted. In a few cases 

^Reference is made by number to “Literature Cited." 
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th«’ have also been found injuring seed corn. Wi&in a day or two 
after the seed is planted the ants attack it, hollowing out' the kerml 
and generally preventing germination. (PI. 2, figs. 6 and 9). During 
the past four years thousands of acres of sorghum crops have had to 
he rciilantcd from one to six times because of the ravages of this ant 
and in a miinher of cases it has been impossible to obtain a stand. 
With seo<l at S3.00 a bushel, as it was in 1914, this means a consider- 
able nionev lo.s8 as well as time and labor spent in replanting. 


Methods of Study 

Considerable difficulty was encountered in finding a satisfactory 
method of rearing this ant under artificial conditions that would 
permit of daily examination. Because of the minute size of the work- 
ers, such cages as the Lubbock, Janet, and Ficlde proved unsatisfac- 
^ tory. Finally, a modified type of the Janet cage was constructed, 
which, although not entirely satisfactory, proved useful. This cage 
(PI. 2, fig. 8) is made by moulding a block of plaster of Paris in an 
onl inary dinner plate or saucer, having the upper surface level with the 
top of the dish. On one side a small cavity is cut away for a water 
chaml)cr, which can vary in size according to the size of the cage. 
Opposite this an oblong chamber about one*eighth inch deep, two to 
three inches wide, and four to five inches long, is hollowed out and the 
half of it farthest from the water reservoir is painted black and covered 
over with a small square of glass. This gives a covered and an uncov- 
ered chamber. The former , is covered with a small square of black 
cloth, making a very satisfactory dark chamber which can easily be 
uncovered to permit examination. The uncovered area is used for a 
food chamber, which readily permits of the removal of old or decayed 
food. To prevent escape of the ants the food chamber is completely 
surrounded by a barrier of vaseline, which must extend up and over 
the adjacent edge of the glass covering the dark chamber. An extra 
safeguard is had in placing a thin layer of vaseline around the dark 
chamber before the glass top is put on. This not only fills up any 
small crevices through which the ants could escape, but also prevents 
the glass cover from slipping out of place. By making the dark room 
near the edge of the dish, forms in the nest can easily be examined on 
the stage of a binocular. 

This cage is not altogether satisfactory as the ants will sometimes 
burrow through the plaster of Paris into the bottom of the dish. 
Befoie ants become accustomed to the vaseline many are caught in 
it, especially the winged forms, but after a time they learn to avoid it. 
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j iU'o’er ants like Cremastogaster lineolata Say and Iridomyrmex pruino- 
<■!.< Roger were kept quite successfully in these cages. 

When the cage difficulty was eliminated, other serious problems 
presented themselves. As yet no single individual has been followed 
through all stages of its life cycle. The immature forms cannot be 
k('pt under observation when piled upon each other in large colonies. 
When small colonies are started, the cannibalistic instinct of the ants 
iiceonies more noticeable and before a series of eggs will hatch, or a 
group of larvje become full grown, they may be eaten by their supposed 
caretakers. 


Life-Histoky 

Egg.— The eggs (PI. 2, fig. 1) are pearly white with a bright luster 
which changes, just before hatching, to a clear, semi translucent color. 
They are elliptical in shape and about ,25 inin. long. The eggs are 
covered with a viscid, substance which enables them to adhere in 
packets for purposes of transportation by workers or to the surfaces 
where deposited. 

Eggs are laid by the fertilized queens and cared for by the workers. 
Queens, w^hen unattended by workers, will care for and carry packets 
of eggs from place to place in the nests. Unless eggs are attended by 
cither workers or a queen, they will not hatch. 

Fertilized queens collected in the field and placed in artificial nests 
cease egg laying almost entirely, and the few that arc occasionally laid 
are soon greedily eaten by the workers. This condition, coupled with 
the fact that large numbers of eggs in a nest are hard to keep under 
observation, makes it difficult to determine the length of the incuba- 
tion period. The methods used by Newell and Barber (24) on the 
Argentine ant were employed to work out the length of the egg stage. 
A fertile queen was placed in a nest with a small number of workers 
and assuming the time from the laying of the first egg to the time of 
the first one hatching to be the time required for incubation. This 
period was found to vary from 16 to 28 days, depending on tempera- 
ture and moisture conditions. Tlie daily egg-laying record of eight 
queens was taken for a period of 16 days by removing from the nest 
eggs laid during each day. The average number of eggs laid was 103.3. 
The greatest number from one individual was 387 and the smallest 
tvas 27. One queen deposited 105 eggs in a single day. Table I 
how the egg record of a queen will decrease after being put in 
<m artificial nest. This queen was taken in a large colony May 10. 
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Date 


May 11 
May 1 ' 
May 13 
May 14 
May ]f> 
May 16 
May 17 
May W 
May 
May 2fl 
May 21 
May 22 1 
May 23 / 
May 24 
May 23 
May 26 


Taple J. D,ui.r Em Record op a Qcees 


Nil. Ei^s Lsi l 

1 ' 1 

Date 1 

! 

No. F.gg« Laid 

^ 1 

52 

May 27 

14 

'J4 

May 28 

3 

105 

May 29 

0 

36 

May 30 

1 

3 

May 31 

0, 

0 

Jane 1 

1 ^ 

0 

June 2 

.0 

9 

June 3 

2 

10 

June 4 

i 20 

13 

June 5 

5 

0 

June 6 

0 


June 7 

1 

16 

June 8 

4 

0 

Jane 9 

1 

13 

June 10 

9 

36 

June 11 

0 


Larva .—The larv® (PI. 2, fig. 2) of this species resemble superfi- 
cially the larvie of any other of the Myrmicine ants except, perhaps, 
in size. They are white in color and covered with double -hooked hairs 
which enable them to cohere in packets to be carried by workers, 
The posterior end is large and tapers toward the anterior end, which is 
considerably curved. This curvature becomes less pronounced as 
the larva grows older but is never entirely obliterated. Larvae were 
frequently observed, while lying on their back, to straighten out their 
cimaid body by lifting their head and dropping it back onto the body. 
These movements are repeated at short intervals and the mandibles 
open at each up-movement and close on the down-movement. These 
moving larvae w^re generally fed by workers at once, or soon after 
making these apparent supplications. 

Larvae are fed regurgitated food by the workers. Workers, in arti- 
ficial nests, were often seen to place small bits of crushed kafir seed 
and torn parts of their own larvae and pupse on the body of the larva) 
near the mouthparts where the larvae w^ere seen to bite them. 

As the larva becomes full grown a large undigested meconium is 
voided from the alimentary tract, Workers were seen at times aiding 
the larva to get rid of this mass by tugging at it while it was being cast 
off. This change marks the end of larval development and the be- 
ginning of the semi-pupal stage. 

The length of the larval stage is highly variable, depending on 
weather conditions. During midsummer larvse were reared to the 
semi-pupal stage in 21 days, while others will live through the winter. 
A single larva was under observation from October 10 to May 12 when 




2. :i1 <lirf(‘rcMn of is -k ^\'(^^k(M’ iJUlur; 1. ^^’t)l'k^‘rs ; "). AX'itiiiird qiKH’u ( 9 ) ; (k .K:ifir 

I'ds ludlowcd ()U 1 by wt»i’k<‘i's; 7. ( ’ftinpju-nt b'C' siz('K ul pupu'; ciuccii (kdl), inidu (iiiiddlc;, \v()]'kt'r (nuht), all enlarged; 
Rearing eago used (tlurk (iiainbor is inicoverc'd), reduced; 9. Germinating kafir seeds liolknvcd out by workci-s, eidarged. 
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transformed to the semi-pupal stage. The semi-pupal stage was 
i'ndiul in midsummer to range from 2 to 11 days. 

Large larvae have often been encountered, in nests of this species, 
were, undoubtedly, either larvae of males or queens. None 
Kwi'c ever reared successfully in artificial nests. Except for their 
iimch greater size, they seem to resemble the worker larvae, and upon 
reaching their final stages of growth undergo similar changes. 

Pupa. — The comparative sizes of the worker, queen, and male 
pupa) are shown in Plate 2, figure 7. The worker is the smallest, 
the male intermediate, and the queen the largest.' The three forms 
arc white during the early stages of pupal development, but as 
development proceeds they gradually assume the color of the 
adult form. The queen and worker pups become a pale yellow, 
almost as dark as the adult. The male changes to a dark brown be- 
fore transformation. 

The length of the worker pupal stage was found to be from 13 to 27 
days. The same period for males and q ucens has not been determined. 
Worker pupse, when ready to transform, are assisted in shedding their 
pupal skin by attendant workers. This skin is torn off in the form of 
a thread over the long axis of the body as one would unwind a skein 
of yarn. Pupse are not enclosed in cocoons. 

ADULT.“This species has but three kinds of adults, workers, males, 
and queens. There are no major and minor workers or soldiers. 
Workers, after emerging from the pupal stage, are very pale yellow in 
color and helpless. They are cared for by attendant ants which carry 
them about. In from two to three days these callows become thor- 
oughly pigmented and are able to care for themselves. The worker 
(PI. 2, fig. 4) is one of our smallest ants, being from 1.5 to 1.8 mm. 
long and is pale yellow in color. Vestigal eyes are present. The 
antermm are ten-jointed. Spines are absent on the metathorax. The 
pedicle is two-jointed and the abdomen is armed with a sting. Say 
(1) in his original description says, Their sting is like the puncture 
of a very fine needle.” In two years’ handling, the writers have never 
been stung by this ant. Workers constitute the greater part of the 
colonies. 

The queen (PL 2, fig. 5) is of the same general yellow color as the 
woi kers with a darker (almost brownish) color on the head, prothorax, 
and between the dorsal abdominal segments. The prothorax ie 
unarmed. Before fertilization, the queen has two pairs of hyaline 
yings which are lost after mating occurs. Antennae are eleven- 
jointed. 

Males are intermediate in size between the queens and workers. 
I heir length varies from 3.5 to 3.6 mm. The legs and antennae are 
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11 . wtiild the body color is a shining brown. The wings .ve 
r The antennafhave no club, as in the case of workers and 

Xr anil the scape is also much shorter. The first funicular jcmt 
is enlarged to form the Johnstonian organ. 


Habits 

I ocallv this species is known as the “kafir ant.” Farmers whose 
croiis have suffered from this pest know well the character of mjuiy 
done, but seldom are acquainted with the depredator. This is in 
part, duo to their minute size and the hypog£cic habits, although they 
are sometimes found on the surface of the soil 

The workers damage planted kafir seed in the same manner that has 
been reported by Forbes (13) for corn, who describes that injury as 
follows: “A kernel may be found wholly or partly hollowed out, the 
mealy interior being not devoured, but scattered about the earth, 
while the cuticle or outer shell of the seed remains but little disturbed. 
He is also of the opinion that the ants eat out the corn seed for the 
purpose of getting the oil These attacks may occur before or after 
germination takes place, and in the case of kafir and other sorghums 
which they are known to damage, the seed apparently must be softened 
by moisture before they are attacked. Seeds that are injured after 
germination produce weak plants that soon perish. In southern 
Kansas, cane, milo, feterita, and maize also suffer to a more or less 
degree from tlie ravages of this pest. AVorkers have also been found 
feeding on windfall apples and plums, dead grasshoppers, larvse, 
pupje and adults of the maize bill-bug [Sphenophorus maidis Ghittn.), 
larvm of the corn-stalk borer {Papaipema nitela Gn.), larvae of the 
Hessian fly {Maydiola destructor Say), grasshopper eggs, pupae of the 
corn ear-worm (Chloridea ohsoleta Fabr.), and in 1905 they killed many 
larvae of the white-marked Tussock moth {Notolophus leucosiigma 
Smith A Abbot) in rearing cages at the Kainsas Station. 


The Colony 

Nests are found in many different loeations. Isolated nests are 
difficult to locate because of the small openings which are frequently 
some distance from the true nest. The colonies are numerous, but by 
far the easiest ones to locate are under rocks in pasture land. Nests 
have also been found in kafir, wheat, rye, oats, and alfalfa fields and 
are reported being in houses, but there are no records of this nature 
in Kansas. 
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\lthougli isolated nests are frequently found in the open, or under 
-ocks this species seems to prefer building compound nests with other 
•mts which they rob of their eggs, larvge, and pupae. It is not impos- 
sible as is supposed in the case of Solenopsis Jugax Lat., that these 
isolated nests of molesta may be connected with nests of other ants 
in the neighborhood by long underground galleries. It is by this 
hvpogaeic mode of travel that workers find and devastate fields of 
sorghum. 

Isolated and compound nests are composed of small chambers whose 
walls are hardened and packed. They are connected by small gal- 
leries which, in compound nests, ramify through the workings of the 
colony of larger ants. The minuteness of these galleries prevents the 
larger ants from molesting the small invaders who forage with com- 
parative safety. 

Wheeler (15) reports Solenopsis molesta living in lestobiotic relation- 
ship with the following ants: Packycondyla karpax Psthv.fOdontomackm 
c^tlms Roger, Camponotus fumidusvEivJesiinatus Buckley, Camponoius 
maculaius subsp. sansoieanus, Formica sanguinea subsp, ruhicunda var. 
subintegra Emery, and different species of Formica, Lasius, Sienamma, 
and Myrmica. Eorbes (17) records Solenopsis molesta living In har- 
mony with Lasim niger americanus Emery. 

In our work we have taken molesta in colonies of Iridomyr mex pruino- 
ms Roger var. analis Andre, Cremastogasier lineolata var. punctulaia 
Emery, Ponerainexorata Wheeler, Pheidole sp., and Leucotermes Inciju- 
gus Rossi. 

In artificial nests Solenopsis molesta and Cremastogasier lineolata are 
decided enemies. The larger ants will bite and sting the smaller ants 
until they are exterminated but not, however, without a severe strug- 
gle in which the smaller ants bravely bite the legs and antennm of the 
attacking giant. A compound colony of Iridomijrmex pruinosus and 
molesta was kept in an artificial nest without either being disturbed 
by the other. Each took up quarters in opposite sides of the nest. 

In natural formicaries, winged males and queens appear in July. 
Xo data have been obtained on the mating flight. In artificial nests, 
queens were never fertilized. Tanquary (23) reports a mating flight 
in Boston as occurring September 5 at o.OO p. m., and September 8. 
In artificial nests, queens unattended by workers will rear and care 
for the young. From this fact we can assume that, after fertilization, 
queens are able to establish new colonies without the aid of workers. 
In populous nests as many as nine fertile queens may be found. 
Table II gives the composition of a number of nests that have been 
examined. 
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Taple II. Composition of Nisst 


Cdllcili'd 

Workers Lar\ie I’gKs 

No. 

(Jiicons 

(W'inged) 

No, 

Males 

(Winged) 



No. of Larvff- 
antl Pupas of 
Sex Forms 

No. 

Fertile 

Queens 

No. 

iDkiuilin.j 

t 

April 16 j ’ ICl 

April Ifi ■ 

April Cl ] 1313 



31 i 1 




20 mealy 1 .UE 3 



28 






7 mealy lisgj 


1002 







May ] 1 01 



216 







Mav 10 i tVi 

■321 

456 

062 

1182 



e. 

1 


May ^ t 


31 

* 






9 


July ;'<) 



74 

12 

1 





July 2s 

Auj:. 10 

330 

217 


73 


4 

2 

73 

1 

1 mealy hag 


U) 


1 







Sept. 2 

1136 

2012 

355 

64 

28 






Sept. 3 

101 

197 


02 







Popt. 29 

312 

485 


48 









♦ Not counted 


Workers from widely separate colonies are antagonistic to each 
other when placed together. Queens were isolated from their workers 
for seven days and when put together were readily accepted by the 
workers. 

No food has been found stored in the nest chambers of this species. 
In compound nests, the young of the consorting ant are always avail- 
able and in isolated colonies final resource is made to their own young 
when a protein diet is necessary. 


Relation to Other Life 

Because of the lack of space the relationship of this species to other 
forms of life is represented graphically as an ecological complex by the 
accompanying chart. Previously reported facts are given a number 
referring to literature cited in the appended bibliography. Recent 
observations made by the writers are not numbered. 
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Fig. 1. Chart showing the ecological relationships of tSolenopsis molesta. Refer- 
ences to Solmopsis dehilis and the American references to Soknopsis fugax are in- 
cluded. Numbers refer to bibliography and unnumbered references are original 
observations. 


Natural Enemies 

A glance at the list of injurious insects upon which this ant feeds 
shows us that, notwithstanding its injurious habits of destroying 
crops and in some places infesting houses, it is to be regarded as a 
beneficial predaceous insect, which is in turn preyed upon hy other 
forms. 

Spiders often trap the w’orkers in their webs. Two other ants — 
Cremastogaster lineolata Say and soldier ants of Pheidole 'pilifera Roger— 
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wrr. both observed killitig workers. The eommon horned-toads 
{Phrymmim conndum Harlan), upon examination of their stomach 
contents were found to have eaten numbers of molesia workers, fn 
a single stomach of a .skink {Eumec.es sp.), one molesia worker was 
found. sniiill mite (Ilinmspis sp.)' which is probably ectoparashic 
was repeatedly taken on workers, queens, and eggs. No endoparasites 
are known. 

Methods of Control 

The earlier investigations of this ant brought out the fact that the 
ants (•cas{Ml to seriously injure the plants shortly after the seed germi- 
nated and that the measures of control must be of such a nature as to 
protect the seed between the time of planting and germination or to 
hasten germination, or both. A general study was made in 1912 of 
the agiieultiiral methods practiced in planting sorghum crops, partic- 
ularly as to the preparation of the seed bed and the manner and time 
of i)lanting. A large number of fanners wT.re interviewed, forty or 
more fields wem examined, and many experiments were conducted. 

From the data thus collected four methods of procedure were sug- 
gested for the protection of the seed between the time of planting and 
germination. Theses wTre fall plowing, early planting, surface plant- 
ing, and treatment of the seed with some repellent. 

Fall Plowing. — Fall plowing or listing aids in preventing ant in- 
jiny hy putting the ground in better condition for the germination of 
the seed. It allows the soil to accumulate more moisture and makes 
it miudi easier to j)repan' a six'd bed in the spring. Every measure 
which tends to hasten germination reduces the amount of ant injury. 
This practice will also l)reak up any nests of Solenopds molesta that 
may be in the field. 

Eakly Planting, — During 1911 and 1912, it was noticeable that 
all reports of injury were coming from late planted fields while the 
early planted fields sIiowttI practically no injury. Field investigations 
at this time, together with the general experience of the farmers con- 
sulted, brought out the fact that early planted seed was rarely if eA^cr 
materially injured, especially if it w'as surface planted. In all the 
fields wiiere injury w\as reported during these two years, it was found 
that the crop had been sown after Alay 20 and in many cases as late 
as June 1. The established time for planting kafir in southern Kansas, 
as determined hy the Kansas Experiment Station and the United 
States Department of Agriculture, is about ten days after corn plant- 
ing time or about May 10. It has been the custom throughout much 
of southern Kansas to put off kafir planting until the last thing. 


^ Determined by NhIIlih B.uik^, 
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REACE Planting. — Surface planting was first brought to our at- 
• i.tion in 1911 on a farm near Hackney, Kansas. At this place 
’ I' litv-five acres had been planted to kafir. Ten acres of this had 
i ,rii surface planted and the remainder listed. This field was exam- 
mod June 7 and almost a perfect stand was found on the surface planted 
p;,i t of the field. The listed area had been planted three times and 
vjiowed less than 50 per cent* of a stand. The only explanation for 
the difference in stand was due to the method of planting. Further 
investigations have been made each year concerning this method of 
planting and the data thus far accumulated show that very little injury 
has occurred on surface planted fields, especially when the planting is 
made on or about the optimum time to plant kafir. 

Surface planting has several advantages over listing and many of 
the experiments carried on in the area where the soil does not blow 
show that it is a little more preferable. Kafir seed needs a warm soil 
to germinate and unless the soil is warm it will lie in the soil many days 
giving the ants more time to work on it. It often happens in this case 
that the seed rots or decays if the soil remains cool too long. Surface 
planting provides a warmer seed bed and consequently greatly has- 
tens germination. Kafir is often washed out or drowned out by heavy 
rains washing down the lister furrows or by standing in these furrows. 

Repellents.— One of the measures of control that early sug- 
gested itself was that of treating the seed with some repellent that 
would keep the ants away until the seed had germinated. 

In 1912, the senior author conducted a number of experiments in 
the vicinity of Derby, Kansas, to determine the value of various repel- 
lents against the kafir ant. In one experiment ten plots of kafir were 
planted in a field badly infested with ants, using kerosene, turpentine, 
‘‘Black Leaf 40,’^ oil of lemon, camphor, refined carbolic acid, crude 
carbolic acid, and two brands of commercial chicken dip composed 
largely of crude carbolic acid and creosote. These plots were visited 
a week later and the results of this experiment are shown in Table III. 


Tahlk hi, RrsvLTa op Djrr-iVG Kakih Skpo in 1!!]2 


Treatmeiit 

Per Cent 
Germinated 

Remarks 

Ilil’ped ill kerosene 

10 1 


Dii>I>eJ in turpentine. ! 

10 

A few ants present. 

No ants present. 

Ants numerous and in grains. 
.\iit.s miiiienma and in grains. 
No anf s pm».'iii. 

No ants present. 

No ants pmsent. 

.No ants preaeni. 

A nip very numerous. 

Itfj'Ped in- Black Leaf 40” ' 

40 

Dil'lieil in oil of lemon I 

ai'iwi in camnhor. 

5 

' ; wd in refined carbolie acid ... ! 

(1 

: '! <-d in erode carlolic acid 

S7 

d ; (:d in coramercial chicken dip 

I';- . rij in curaraeTcial chicken dip. , . 

92 

91 
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Tho irsult of this oxpcM'iiuciit indicated that crude carbolic acid or 
aiiv stock <lip co{ni)osed largely of crude carbolic acid and creosote 
would I)ractically protect the seed. A number of farmers who -had 
followed (his (‘xpei'iinent irtiiiHaiiately began treating their seed with 
th(‘se substances and in every case th(w obtained an excellent stand. 

The results of the work in 1912 were so promising that in 191:] 
crude carbolic acid and commercial dip,.composed of carbolic acid and 
creosote, wviv |•ecf)mmended generally and many hundreds of acres 
were planted with t nailed seed. iMany of tlie fields were visited later 
and in eviuy ease an excellent stand of kafir had been obtained. 
The lowest genu in at ion reported iiy any farmer was 75 per cent. 

A continuation of the experiments in lOM began to show many 
varyiiig results. In many cases very few seeds would germinate when 
dipped in crude carbolic acid and in other cases the treated seed ger- 
minated ns well or bettor than the clu'ck. Table IV gives the results 
of a number of germination experiments conducted during 1914. 


Tahi.e IV. SHowr.s'G FtTECT OF Cride Carbolic Acid on* Germination of Seed 


i 

I 

1 

i 

Per Cent of Geniiinalion 1 

Check 

Semi 

Uatf 




ami I’bnt.vi Diniicrl amd Dried 24 H;.nir3 | 


Kafir 

Mav 4, lfil4 

i 

1 

34 

Kafir 

May 21. I<!U 

23 

32 

Kiitir 

May :;i, lilll 

2-S 1 49 

37 

Kafir 

May :U, Hil4 

2d 1 3(1 

69 

Kafir 

Juin' l.liiU 

2fi : 

27 

Kafir 

June S, 10!4 

19 1 

41 

Kafir 

I'IU 

23 ■ 

23 

Kafir 

.filly II, t!IU I 

1 ^ ! ' 

3 

Kafir 

.Ian. 2fi, 1110 I 

2.> 1 4 ^ 

15 

Kafir 

,la.n. 2;'', IPli 'i 

I 31 i 10 

33 

Cane 

May 22, IdU 

35 ! 

48 

(’ima 

JiiiR’ 1, 1!)14 

35 i 

29 

Cane 

JnnelO, IdU 

10 

38 

Carte 

.Jiitir'J:!, Ifll4 

12 1 

7 

I'cfi'tita 

May 1, 1*114 

77 

68 

1 etiTita 

May 22, 1014 

1 62 

92 

O'ti'rita 

lunc 1, 1014 

75 1 

75 

Ffterita 

June 10, 10 14 

. 1 

7(i 


In each case one hundred seeds were dipped in crude carbolic acid 
and oither planted at once or allowed to dry for twenty-four hours. 
Ihe results in this talile are taken for a scries of several hundred ger- 
mination (‘xperiment.s and are typical of the results obtained. It is 
not i(. cable that thi're is a wide range in the per cents of germination 
in the treated seeds and tliat this is also true in the checks. There is 
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; , doubt a number of factors which influence the variability in the 
, of germination and the results thus far obtained indicate that 
measure of control is still in an experimental stage and cannot 
.,;,V!iys be relied upon. A study of the factors entering into this 
viuiability of germination indicates that the vitality of the seed has 
much to do with it. The seed used in the 1914 experiments came from 
thi' crop of 1913. The prolonged drouth of 1913 greatly reduced the 
vitality of the seed and it was difficult to obtain a high germinating 
quality. Mr. B, S. Wilson, of the Agronomy Department of the Kan- 
sas Experiment Station, stated to the writers that it was very diflicult 
to obtain sorghum seed germinating as high as 80 per cent, most of the 
seed germinating much below this and some of it was as low as 4 per 
cent. A glance at the results obtained in the check plantings will show 
the low germination of the seed used. The year 1914 was also very 
dry and the quality of seed was but little better than 1913 sodhat it 
luis been impossible to continue the .germinating experiments further. 
A large number of other repellents have been tried and some promising 
results have been oblained. Kerosene and turpentine have been 
found somewhat effective in repelling the ants but only for a short 
time as the odor soon leaves the seed. “Black Leaf 40” has been 
tried in a large number of germination tests during the past two years 
and in no case has it injured the germination of the seed materially. 
Little data have been obtained as to its effect as a repellent but in a 
few cases where it was tried it has given favorable results. These 
experiments on the effect of repellents on the germination of the seed 
and the protection against Solenopsis molesta arc being continued and 
it is hoped that more definite results can be given later. 

Summary of Measures of Control.— From the data thus far 
accumulated the most practical measures of control against the kafir 
ant in southern Kansas are : 

1. Fall plow the land. 

2. W^ork the field thoroughly in the spring with a disk or harrow. 

3. Surface plant the crop. 

4. Plant early. This should be about May 10. 
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President Gt.enn W. Herrick: We will now listen to a paper 
by Mr. M, P. Somes. 
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SOME INSECTS OF SOLANUM CAROLINENSE L., AND THEIR 
ECONOMIC RELATIONS 

By M. P. Somes 


carolinense L., or, as it is commonly called, “horse nettle,” 
among the most common weeds of Missouri, as also through a large 
part of the United States. It is in close botanical relationship with a 
huge number of cultivated plants as tomato, potato, peppers, and 
tobacco. It is congeneric with Solarium rosiratim Dunal, the Buffalo 
bur, from which we have, by transfer of food plant, one of our most 
serious pests of potato, Leptinotarsa deemlineata Say. 

During our field studies we noted a series of very interesting insects 
on the horse nettle. Recalling the natural transfer, mentioned above, 
from an insect beneficial to man feeding on and destroying a noxious 
weed; to a serious pest feeding on an important cultivated plant, we 
were led to test transfers of certain of these insects. The dividing 
line between beneficial and injurious insects is determined by man's 
interpretation of the insect’s activities. A large number of insects are 
feeders on varied plants, sometimes even in different families, so that 
a form of injurious status in one locality may possibly be reckoned as 
beneficial in another. During the summer of 1911, I noted a natural 
transfer of this sort which resulted in a harmless species suddenly 
developing into a pest inflicting serious injury to tomato. This was in 
the case of Jdyrius sjdnosus Say, a common and widely distributed 
Berytid bug, heretofore considered as of no economic importance. 
The data concerning this bug have already been published (Mo. State 
Fruit Exper. Station, Bui. 24, pp. 16-17) but may be briefly summa- 
rized here. In July, 1914, a lady living near St. Louis wrote me that 
her tomatoes were being seriously injured by what she surmised was a 
mosquito. Visiting her place, I found numerous specimens of this 
slender, mosquito-looking bug. The injury is due to the puncturing 
of the fruit stems and the ovaries of the flowers, the common result 
being that the stems die beyond the puncture and the flowers when 
injured soon blacken and die. We have noted this injury at various 
times but thought it due to some form of tomato blight. In the Cal- 
ifornia Monthly Bulletin for July 1914 the following note occurs: “At 
this season of the year many tomatoes fail to set fruit. Vines blossom 
well and appear thrifty. However, the blossoms, after hanging on the 
vines for a time, fall off, leaving a part of the peduncles attached to the 
^^teln. The cause is a fungus which causes late blight of potato and 
fruit spot of tomato.” This description is exactly typical of the in- 
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juric.s rrsiiltiiig from the work of Jalysus spinosus and, venturing a 
guess, we would expect to find that at least a part of the injury is 
really due to the work of some Berytid bug. During the past tuo 
years tliis insect has worked widely through Missouri and in some 
distriet.s, whore tomato-raising for canneries is of importance, has 
occasioned st'rious loss. There are from three to four broods a season 
in Missouri and th(; adults pass the winter hibernating beneath leaves 
and other wa,st(u The adults in feeding assuine-a most peculiar po- 
sitioii of th(‘ beak which we have been unable to explain. The first 
joint is caimfully worked into the tissues, then the basal joint is bent 
backward at an angle of nearly 45 degrees, the second extending hor- 
izontally to join the two outer joints at a wide angle. Despite this 
position which appears but poorly adapted for suction the insect 
feeds this way for long periods, 

Semi rikyana Dry, 

Early in August, 1914, large numbers of the adults of this beautiful 
little clear-winged moth were found on Solanum carolin€n.w. Spec- 
imens were sent in to the Division of Entomology at Washington for 
determination, when Dr. Howard Avrote that the life-history was un- 
known. Hence in spring search for the larvae revealed them in the 
stem of this weed and when found May 24 they Avere in about the 
third iiistar, The adults arc slender-bodied, clear-winged moths, 
Avith the front Avings vei'v slender and rather broadly margined 
Avith fuliginous and with a red bar at the disk. Palpi and ventral 
portions of thorax are yelloAv Avhilc the thorax above is shining black. 
The abdomen is black Avith six narrOAv yelloAA^ transverse bands. Legs 
yellow save at the knees where they are broAvnish. The larva is sub- 
cylindric, spai'sely puljcccent, and rather similar though smaller than 
that of the common peach tree borer, Sunnirwidea exiiiosa Say. It 
bores In tlie {*ential piirt of the stem, AAmrking doAvnAvard to the roots 
and passing doAvn one of the main branches at about the time it ma- 
tures, hoivs out of the root into the soil. The pupa is formed in the 
soil, sometimes at a distance of three inches from the stem. • The pupa 
ilstdf resembles that of Sanni noidea exiiiosa but instead of being siir- 
rouinled by a gunmiy cocoon of chips and frass as with that insect, it 
is enclosed in ii slender silken tube from one and a half to over tAvo 
inches in length, 1 he great mass of the moths emerge from the mid- 
dle of August to about the middle of September. Our data as to win- 
tering is as yet unsolved. For two years Ave have noted the mass 
emergence in August and September as mentioned, yet this summer aa'C 
took scattered specimens of adults on June 30, July 1, 19, and 28. The 
specimen taken July 19 Ava.s placed in a cage with a groAving plant of the 
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, nettle and promptly began oviposition. The female clings to the 
..liole of a leaf with the abdomen touching the main stem. The 
.iciuler and transparent ovipositor is extruded and the eggs are de- 
posited singly or in groups on the stem. The eggs are oblong ovate^ 

! !;*' upper surface broadly concave and the surface hexagonally ridged^ 
die ridges fainter on the concavity. The color at first is nearly white, 
['hanging rapidly to a smoky black, the ventral* surface remaining 
lighter. From these scattered adults throughout the summer we must 
assume a very irregular breeding period. In some of our experiments 
early in September, several plants of the horse nettle were taken up, 
together with squares of soil averaging about ten inches across. These 
were then placed in cages and watched for emergences. In a couple 
of days a male moth emerged from one of these squares. This was 
placed in another cage with a newly emerged female. AVithin fifteen 
minutes the pair w^ere united, facing in opposite direction and re- 
mained in copulation for about an hour. Later examination of the 
plant in this cage revealed a total of 63 eggs attached to the stem and 
under side of leaves. 

Transfers to Tomato and Potato. — To test the behavior of 
larvic on other plants related to Solanum caroliiiense, we introduced 
them on the stems of tomato, potato, Fhy sails jmhescens 1^ and Sol- 
anum nigrum L. The transfers were made by taking larvm from sterns 
of the horse nettle in June and placing them on stems of the desired 
host plant at places which had been slit or punctured. In every case 
tliey showed not the slightest hesitation, but promptly went to work 
and were soon out of sight. One little fellow, which was not care- 
fully placed, fell off to the soil below where he was noted wandering 
aimlessly about twelve hours later but when placed in position again, 
he had worked his way into the tissues within three hour.s. Varying 
numbers, from two to six larvae, were introduced into a single stem but 
in no case where the stems were spilt and examined in late August 
wore more than two larvm found alive. The growth in both potato 
and tomato and Physalis was perfectly normal and larvm taken from 
these in August were vigorous and healthy and comparable in size 
with those taken from field plants of the horse nettle. In the case of 
Black Nightshade, Sola7ium Jiigrum L,, how^ever, every larva had died 
and in most cases before it had bored over an inch. In tomato and 
potato some borings were over eighteen inches long. 

('limatic Experiments. — Noting the superabundance of adults in 
tile fail of 1914, after a season of exceptional drought, we arranged a 

ies of cages to give a rough test as to the effect of seasonal conditions 
on the growth of the larvm. The cages used were of galvanized iron, 
I' - by 16 by 20 inches. Those of Series A were open-screen cages of the 
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wpI] onen to air. The plants and soil in these ^as 
whole period and the plants made fine 

growth and excellent color. The cages of Scries B were h« 

hut with glass sides and lop, In each were suspended two light 
; orous evdinders filled with lime, chloride. These cylinders were re- 
Lenllv removed and lined. Moisture was supplied to the p ants m 
these rages hv a sort of subsoil irrigation system devised as follows; 
The upper two inches was of ordinary compact soil, below this was two 
inches of sand and below this a mixture of sod and sand. From he 
saiHl laver, or apuiter, a one-half-inch tube extended up one side of the 
cage through which water could be supplied to the roots, 
was nuule to .simulate the conditions of a drought. The growth of the 
plants ill the.se cages, while fairly good, was not so vigorous or so deep in 
coloration as in Series A. Examination of the stems of plants thus 
grown led to the conelusioii that the borers thrive best under condi- 
tions of drought. This was fully borne out by field records for the 
past two years. The fall brood of 1915, after a season of exceptional 
rainfall, was notably smaller than that of 1914, after a season of ex- 
I'eplionai drought. 


Cassida pallidula Boh. 

Among the other interesting insects noted commonly on Solamun. 
curolinen'^e L. wiis this beautiful pale green, deeply pitted tortoise 
beetle. The larva is of the type common in the group, with its curious 
anal forks liearing an umbrella of excrement above its back. Larvre 
were abundant on wild plants of the horse nettle and on June 30 a 
number were placed on both tomato and potato in separate cages. 
They began feeding at once and on July 0 pupation occurred, the 
adults emerging on the t4th. On July 15 copulation was observed 
on tomato aiul on the 17th eggs were found on the plants in this cage, 
while on the 19th eggs were also found on potato. The eggs are sub- 
cylindric, slightly ilattened vcntrally and with rounded ends and are 
enclosed in transparent sheaths. They are green in color at first, 
soon clianging to brown. The eggs hatched in from 9 to 13 days and 
the larval period of the second brood was about one month. The 
pupation period was from 6 to 10 days. 


Gargarphia solani Held. 

Another abundant and interesting insect on the horse nettle was tliis 
Tingitid l)U'g, which, unknown to us at the time, had been recently 
discussed by David E. Fink in U. S. D. A. Bui. 239, where it is called 
the “Egg Plant Lace Bug.” Since our data has been largely antic- 
ipated by this paper we will touch but briefly upon this insect. Spec- 
imens were transferred to both tomato and potato in separate cages 
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, ,i watched there as also on horse nettle. The leaves soon showed 
, iiumerable black spots marking the feeding punctures, and, in the 
, • ,os of tomato and horse nettle, soon turned yellow. Egg clusters 
];!;(ed on the plants hatched in from 8 to 9 days. Fink reports that his 
•M'iiged 6 days but the difference is doubtless due to the fact that 
lu<t summer was cooler than the summer of 1914 when his studies 
wure made. For more complete data on this insect I would refer any 
one interested to the bulletin above mentioned. 

The species listed above, though feeding and breeding on this very 
common weed, have been successfully transferred to both tomato and 
potato and have made good growth on both of these economic plants. 
If entomological prognostications arc in order at this time it is 
probable that we may look upon these insects as possible pests on one 
or both of these plants under favorable conditions. 

'frichoharis trinotata Say 

This well-known pest is far more abundant in Missouri on Solamm 
mrolinense L, than on potato and its larva boring in the stems may, at 
least in the earlier stages, be confused wnth that of Semi rikyana, but 
is legless, shorter and more pointed at both ends. Transfers of these 
larvae to potato were naturally successful but in tomato, also, when 
transferred from the horse nettle it was equally at home and entered 
in a perfectly normal manner, completed its maturation, plugged the 
boring both above and below itself with sawdust and frass, pupated and 
transformed to the adult within the boring. The l^eetles emerged late 
in September and remain in the boring, evidently to pass the winter 
there in hibernation. 

In most texts the statement is made that the eggs of this weevil 
are laid at or near the surface of the ground but in all our many cages 
as well as in all our field observations, the eggs were placed in shallow 
holes gouged out in the axils of the upper leaves or branches and the 
larvae gradually worked downward to the base of the stem for trans- 
formation. 


Epitrix f us cula Crotch and E. cucumeris Harr. 

Both of these flea beetles were noted abundantly on horse nettle as 
also on both tomato and potato, readily transferring their affections 
from plant to plant without any of our assistance. While our studies 
on these are far from complete yet we have data 'which indicates at 
least three broods per season in Missouri. 

Phlegethontius Carolina Linn, and P. quinquemactdata Haw. 
i hese two common Sphingids were both taken on the weed under 
-Bidy and were readily transferred to both tomato and potato. When 
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wanu,sf<'nrd P.mrolina from horac nettle to tomato thcyunanitnonsly 
If, ^|.,>f,ii to black at the first moult and we felt quite s.it- 
ScTthat this change was due to the change of food but just at that 
time we happened to bring in the same species from our tobacco and 
„i„'n o,, growing tobacco i,. our cages, when they, just us 
proiiiptlv and just as unanimously moulted to black 

vnidher insect which wo took on several occasions from this weed was 
a verv peculiar elongate Lygadd bug, hchnodemus falhms Say, this 
Witli two leaf-rollcr.s are still under study. One of the leaf-rollers 
transferred to tomato pas.scd through its maturation and is now in 
puiva. 


PIIKSIDK.NT (iLE.vN W. Hekrick: I would like to ask Mr. Somes 
if these inscebs were found living on these weeds. 

.Mr M. F. Homes: The study is based on twelve or fifteen insects 
found on this weed and was undertaken because of its close botanical 
relationship to so many important cultivated plants. 

PiiEsiDE.N'r Glenn W. Herrick; It seems to me that studies of 
this kind are verv inqiortant and that more information on our com- 
mon native weeds might be very useful. The next paper will be read 
by Miss Kdith M. Patch. 


CONCERNING PROBLEMS IN APHID ECOLOGY* 

By Edith M. Patch 

It is apparent enough that in ecological work with an aphid, the 
fact of first importance to be ascertained is whether a given species 
is migratory, for, if it have two types of host plants, the problems that 
concern its life cycle are doubled, though the economic situalion 
may be simplified by virtue of a greater choice in methods of control. 

Something of the import of this was recognized by Walker, who, 
in 18-18,' iniblished ‘‘Remarks on the Migrations of Aphides/ in 
whicli he nnairds the altea'iiation of food plants of several species with 
certain economic suggestions. This discussion included the migration 
of the Imp aphid from the plum, Siphocoryne caprecc alternating 
between the willow and umbelliferous plants and a few other leal- 
feeding species— th(‘ change in food plants not in any case involving 
any startling change in the habits of the insects concerned. 

‘ Piipei's from the Maine .\grinilti.iral Experiirient Station: Entomology No. 

- 1S4S. The .\nnal.s and Magsi7dnc of Natural History, Vol. I. Second Serir-'< 
[)]). :172--3T3. 
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It remained for Lichtenstein to announce in various publications 
.iuiinji the year 1877 his belief that European species inhabiting elm 
poplar migrated to the roots of grasses. 

Hilcy (1879 0 took him vigorously to task for what he called Lichten- 
stein's ‘'theory” explaining patiently that 

Spccie.s of tlie same genus often so closely resemble each other that they are more 
I'l.'tdily distinguished by their mode of life, or by the galls they produce, than by 
structural or describable differences; and tliis holds particularly true of the immature 
or ai)tcrous stages. This fact, taken in connection with what is here recorded and 
what is already known of the habits of the sub-family, renders it extremely improbable 
that any of the .species subsist at one time on one plant and habitually change, by 
iiiisrration, to another of a totally different nature. 


However, two years later we find Riley writing (1881)^: 

M. Lichtenstein has for some years fully believed that most of our Aphids, and 
(■sj)ccially the gall-making Pemphigmi^ habitu.ally migrate, in the winged, parthe- 
uogenic, female form, from one plant to another, and that the species must neces.'tarily 
inhabit two different plants before it passes through its full cycle of development. 
That it is the rule for most of the insects of this family to so migrate is evident from 
the fact, patent to all who have observed them, that there is a period in mid-summer 
when most of the species abandon the plants uhicli they so seriously affect in spring 
and early summer. . , . The fact of migration rests, moreover, on repeated direct 

observations, and all spring gall-inliabiting species have usually vaeate<l their galls 
l)y mid-summer, ... In fact it is now coming to be well understood, that in thia 
family the habit of the same species in spring is quite different to its habit in the 
fall, and that in the study of the insects of this fajuily there is opened up to us a 
new and interesting field for observation. . , . We have for some time since 
recognized this fact of migration, but have been led to believe from the known facts 
in the case that the migration was ne(“essarily from one plant to another of the same 
gmis. M. Lichtenstein, on the contrary, believes that the change is still more 
wonderful and that many tree-inhabiting and gall-making species actually have a 
mid-summer life on the roots of grasses and herbaceous plants. He has recently 
communicated to us some discoveries that certainly justify his views. 

The pioneer work in America in this “iKj^w and interesting field 
for olrservation” appeared in 1889'^ with the announcement of the 
identity of Schizoneura panicola Thomas and S. corni Fab., followed 
m 1890^ by a fuller account with details of observations and experimen- 
tal data showing that *S. panicola is merely the grass-root form of 
the ancient Cornus aphid. In this synonomy was included S. venusia 

^ 1S79. llulletin U. 8. Geological Survey. Vol. Xo. 1. Biological Notes on 
ibc IVmpiiiginx', with.de.scription s of new species, 

'iNSi, American Nat\^ralist, Vol, XV, pi>. S19-*^i(), Migratiers cf planl- 
k' v b'iuii line plant to another. 

Insect Life, Vol. II, pp. 108-9, 

^ INIO. L. s. Deptj of Agri., Div. of Ent., Bui. Xo. 22, pp. The grass- 

’ 1 ‘hut-louse alias the dogwood plant-louse. 
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Pftssprini, under which najnc it had been described from the roots of 
grass in Kurope. 

It no doubt took some courage to announce that the weU-kno.vn 
dogwood aphid of Europe was the same insect as an equally well known 
Aiiieiican aphid feeding on grass roots. It is not unlikely that tiiis 
disco v(‘ry came with something the same shock to the investigator that 
the identity of ])r. Jekyll and Mr. Hyde proved to people who had 
known ‘‘both'^ these men. There was something incredible about 
such a situation and a touch of timidity here and there in the paper 
indicates the realization that the problem was a serious matter and 
that the announced identity of three well-known aphids must not 
onlv rest upon facts carefully investigated, but that the data must be 
published with detail enough to carry the weight of conviction. There 
was also something humorous about it all. The grass aphids were 
rascals leading a dual life and at last brought to the bar of justice as 
is indicated by the title *‘The grass-root plant-louse alias the dogwood 
plant-louse.” 

This piece of detective work, the first of its kind in America, coming 
as it did when this type of life cycle had not long been recognized 
as a possibility for the plant-lice, and presented in a manner to put 
the reader in as nearly first-hand connection with the facts as possible, 
merits a place in the first rank of aphid investigations of this country. 

Perhaps one of the most interesting things about the publication 
is the way it has been received by American entomologists. In 1894^ 
appeared the following guarded statement concerning Schizoneura 
pa mVo/a : This root louse has been identified . . . as an alternate 

form with a species of the same genus, S. corni Fabr., from the leaves 
of the dogwood (U. Department of Agriculture, Division of Entomol- 
ogy, Bull. No, 22, p. 40) ; but from all available evidence I am not yet 
satisfied that the species here described as S. 'panicoJa ever leaves the 
ground except to fly from the roots of one food plant to those of 
another.” 

In 19 10^ a second entomologist wrote of S. panicola: “Common on 
roots of Panicum. ... It has still to be proven that this is 
identical with S. corniP 

And in 1915^ under the caption of Ana:cia corni Fabricius, a third 
writes: “The lice completely desert the dogwood early in the summer 
and go to unknown plants.” 

* 1S94. 18 Kept. St. Ent, III, pp. 85-93. The Grass-Root Louse. 

'1910. Journal of Ec. Ent., Vol, 3, p, 413. List of the Aphididae of Illinois, 
with notes on some of the species, 

' 1915. Journal of Ec. F.nt,, Voh 8, p. 100. Notes on some Colorado Aphids 
having alternate food habits. 
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It might be said that due recognition of this work identifying 
<, ■ l-oneura corni of dogwood and S. venusta of grass roots has been 
oi\ cn in European literature (Mordwilko, 1907 and the observations 
vf rified exemplifying the adage concerning the prophet and his own 

cosaitry. _ . . ' . 

However, it is neither in defence of the investigation of 1889 (for it 
can stand on its own merits) nor in criticism of the sceptical attitude 
of some of our foremost entomologists on aphid matters (for I realize 
that there is reason enough for caution), that I have devoted so much 
s])a{‘e to the case of corm. It is introduced into this discussion because 
it illustrates two phases of a problem with migratory aphids — that is 
the initial difficulty of the investigator in getting at the facts and the 
secondary difficulty of other people in accepting them. 

('onsidcring the complexities involved, neither didiculty is to be- 
wondcred at. Take lessellala, the common woolly aphid of the alder, 
for instance, with its continuous presence during the summer in the 
form of apterous females and during the winter as hibernating nymphs 
upon the single food plant what place has it in its life cycle for a 
spring and fall migration from and to the maple? It was incredible 
that the maple leaf Pemphigus had anything to do with a species 
having an all year existence on alder. I watched that situation for 
oiif years before I dared publish it, but by that time I was not much 
listurbed when a kindly entomologist wrote me a friendly letter to 
xpluin that I had made a mistake, giving perfectly logical reasons to 
how that P. acerifolii simply had to be a species distinct from P, 
meUata of the alder. There was absolutely nothing the matter Avith 
lis logic — but it didn’t stop the maple migrations of P. iessellata — at 
east in Maine, 

Logically, the most absurd aphid case yet come to light is that of 
khizoneura lanigera. Why, any entomologist could Sit down and 
vrite a book of reasons explaining why the Avoolly aphid of the apple 
:oiild have nothing to do with the elm leaf rosette. In the face of 
hese reasons I must confess to something akin to a nervous chill when 
. first made sure that this common apple pest, with its perennially 
iiibroken residence upon apple roots in the form of apterous females 
Old its hibernating nymphs protected about the same tree, possesses 
1 third normal and annual over- wintering form — that is the egg in the 
crevices of the elm bark from which hatches in the spring the stem 
noHier of S. lanigera, the rosette aphid of the elm— the grandmother 
if the spring migrants to the apple. However, in spite of my own 
%ht (and possibly that of other entomologists as well?), the migrants 

Biologisfihe Centralblatt, XXVJI Bd., No. 2\l Beitr^e zur Biologic 
kv Pflauzenlause, Aphididse Passerini, p, 787. 
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from the elm I’osette continue to settle upon apple and their proj.e»y 
coiitituio to have the characters of ^S. /am^era~at least in Maine, 
is ^^oinfT to be in^erestin^?, by the way, to see how this species squares 
it.self with that tvpe of life cycle in certain localities. In Europe, for 
instance, even where the “woolly aphid of the apple” is troublesome, 
wo have rif) published record of the ^osette aphid of the elm. How 
<loe.s it }^(‘t alonK there" Sustains itself by continuous parthenogenetic 
generations" M any rate it has not lost its habit of fall migrations 
a(‘cor(hng to the reports of Bonier* and Reli.^ Is it possible that it 
exists on the luiropean cliu but less conspicuously than on the Ameri- 
ca u? 

Ibit why should it not be a simple matter— the mere finding out 
whether a species is migratory? Partly because every aphid cycle ive 
learn is as likely to mislead as to guide us with the next species we 
investigate. We are in the habit of saying, for instan(;e, that we know 
that Aiihi>i ponn, Myzus cerasi, and Schizonenra rileyi do not migrate 
because the\' occur at all times of the year upon a single food plant, 
I’espectively the apple, the cherry, and the elm. That in itself is no 
reason for surety, for Frociphilus tessellatn, P. vmafuscus, Siud Schizo- 
neura lanigera each occiu's at all tjines of the year upon a single food 
plant, resi)ectively the alder, the balsam fir, and the apple, and yot 
the.se are all migratory aphids. There is this distinction between 
these two cases, howevei’, the three species first mentioned occur at 
all times of the year upon their primary food plant and the second 
three do not — with them it is their secondary food plant which harbors 
them for twelve months of the year in addition to their winter and 
spring residence upon their primary host. By “primary host” is 
understood that plant upon which the over-wintering egg is normally 
deposited and upon which the stem mother and her immediate progeny 
develop. The “secondary host” is that plant to which the spring 
] Migrants fly and from which they return to the primary host. M 
present I know of no member of the Subfamily Aphidinos which reside? 
for twelve months upon its primary host and in addition migrates for 
a part of the year to a secondary host. But it would be a rash per- 
son who felt safe in the conviction that such a cycle coulcl not be. 

Many migratory aphids, to be sure, alternate their primary and 
secondary host plants at regular intervals, each time entirely desert- 
ing the one for the other, thus existing for a part of the year only 
upon each. Hhopalosiphm nyrnpheae Linn is an example of such a 

Die Blutkiispkge und ihre PekaaTipfuag. Kaiserliche 
.VTisfalt fiir Land- und For.stwirtschaft, Fkigbiatt Nr. 33, p. 2. 

' 1913, Xeues von rlw Blutlaus. Der praktische Ratgeber im Obst-iind Garten- 
bau, Nr. 0 , p, 44. 
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, , , io with its winter and spring habitation on the plum and its summer 
j. ,i(jence upon various water plants. 

\^idc from the idiosyncrasies of the aphids as regards their life 
c vi ‘l( ‘S their careers are difficult to follow on account of their elusiveness. 
V Species needs to be very abundant, indeed, in order to give a field 
(p'Mionstration of its migratory actions. During ordinary seasons 
it IS like looking for a needle in a haystack to obtain field data, even 
\\hen you know what vegetation to watch. 

And the difficulties are not by any means eliminated by bringing 
the material into the laboratory. Aphids are exacting— they must 
have succulent food plants with a good supply of sap or a “hunger 
strike’’ ensues which means death to the colony and very likely an 
indefinite postponement of the solution of the problem. Migratory 
tests ought to be proved out on plants grown from the seed to be 
absolutely sure of clean stock. Where this is impossible, the test 
plant should be brought into the greenhouse at least several weeks 
before migration begins, for two reasons : To secure uninfested material, 
and to give it an opportunity to get well rooted and ready for growth. 
It is not an easy matter to grow indoors some of the most common 
weeds under control conditions satisfactory to the demands of the 
experiment. I have had repeated failures (and but one success) try- 
ing to establish cardui migrants from plum upon thistle apparently 
only because I have not mastered the art of growing a healthy thistle 
under an aphid cage. 

Even aside from the question of the health of the plant, there seems 
often to be an individual immunity of certain plants against aphid 
attacks. It is no uncommon thing to find one Norway spruce free 
from galls of Ckermes abietis although its branches may touch a second 
Norway spruce heavily laden with these growths. One spring I 
stocked about sixty apple seedlings with lanigera migrants from elm 
rosettes and vigorous colonies were secured on but two of them. 

Again different species vary exceedingly as to the behavior of their 
migrants. Some species, it is true, will plunge their beaks into the 
proffered food plant within a few hours and begin to establish their 
colony of y’oung the first day and all is placid and straightforward. 
Other migrants, when removed from their primary host, will rest for a 
day or two or even longer quietly upon the leaves of anything that is 
offered them, and then suddenly, when the hour for flight has arrived, 
they take to their wings and fly as energetically away from their 
proper food plant as toward it, for it is their instinct to fly, and fly they 
must before they settle. Others are manageable when handled in 
srnall numbers and will settle quietly under such circumstances when 
t^iey become excited if introduced into a cage in large numbers, and 
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desert tlroir proper secondary host, evidently mstmctmly trying te 
£ eg atiL at a distaucs. from their sister migrants where their 
will not lack for ample supplies. Others, which may be too 
resL to work with in bright daylight, become docile at Jusk 
'L these and many other reasons it becomes evident that a failure 

with a migration test gives no data. _ 

f an investigator fails in one hundred attemptstocolonizethistlewi h 
migrants from plum that will not be a safe reason for him to conclude 
that he is not working with Aphis cardia, or that this thistle aphid has 
nothing to do with the leaf deformations of the plum in the spring. 
It has been my own experience that negative data with aphids under 
such conditions are just no data at all. If the structural characters 
are such as warrant the migration test in the first place, they warrant 

a patient contJiuiation even in the face of repeated failures. ^ _ 

On the other hand (and this is the most encouraging and .stimulating 
circumstance in connection with aphid migration tests), a single suc- 
cess goes a long wav to prove the case. Barring complications, a 
single success is (mough, and repetitions and verifications are needed 
only as safeguards in that respect. For these insects arc remarkably 
stable as to their exclusive tastes in vegetable juices and a given species 
will die before it will submit to the sap of any plant not on its approved 
ili(dary. So if the progeny of the migrants accept the food plants 
given them in the laboratory to the extent of developing upon it 
from the first instar to maturity, it is safe to conclude that that food 
plant is one which they would accept in the field under favorable con- 
ditions, even though, Avith the wider choice of the open, a different 
one might be given preference in certain localities. Such proof 
should rest with the behavior of the progeny of the migrants and not 


with the migrants themselves, for the migrants, as has been sug- 
gested, have many ways of tantalizing the hopeful investigator. 

Since tlie real proof of the validity of a tested food plant rests with 
the ability of the progeny of the migrants to develop upon it, it is much 
simpler to work with the spring migrants than the fall, return forms 
when dealing with the Pemphigiiii for the reason that it is easier 
to be sure that the immediate progeny of Pe^nphigus hursamis, for 
example, arc developing upon the roots of lettuce than it would be to 
be sure that the stein mothers causing hursarius galls in the spring 
are hatched from eggs deposited by the progeny of the return migrants 
from lettuce the fall before. Aside from the fact that there are 
likely to be feiver complications with the spring forms, with many 
species it is often easier to locate and obtain abundant material m 
the spring. 
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= ;ut after all there is no set of rules for migration tests with aphids. 
< perhaps only a matter of time and patience. The present national 
; ,.iicv of watchful waiting applies as appropriately to the small affairs 
( {he aphid as to larger matters. 


President Glenn W. Herrick: We will now listen to a paper by 
Mr. R. D. Whitmarsh. 

life-history notes on APATETICUS CYNICUS AND 
MACULIVENTRIS 

By R. D. Whitmarsh 
Apateticus cynicus Say 

This IS one ot our largest and most common predaceous, brown stink 
bugs. Unlike its near relative Apateticus maculiveniris, it is but single- 
brooded. These bugs deposit but a single egg mass, according to my 
records, which consists, as a rule, of about forty-five eggs. The eggs 
arc laid in late fall and the young emerge from these eggs anywhere from 
the middle of April to the middle of May, depending on the season. 
The eggs are of a reddish-brown color, barrel-shaped, and measure 
about one-tenth of an inch in height by one-sixteenth of an inch across. 
Like other pentatomid eggs, they are provided with a lid-like cap 
around which are about twenty short, club-like processes. At the 
time of hatching this lid lifts and a light reddish colored insect emerges 
which soon becomes dark red with black head and thorax and black 
spots along the dorsal portion of the abdomen. The length of time 
spent in the different instars depends greatly on the amount of food 
which the bugs are able to find. Under favorable conditions they will 
pass through the various immature stages and become adult in a 
little over a month and a half. Under unfavorable conditions they 
may not reach maturity in less than two and a half months. Follow- 
ing is the approximate time which elapses when the insects occur 
under favorable conditions: From the time of the hatching of the egg 
to the first molt, 5 days; second instar, 5 days; third instar, 1 week; 
fourth instar, 2 weeks; fifth instar, 3 weeks. Under our conditions 
of climate the majority of the insects become adult between the middle 
of June and the middle of July. Ordinarily, mating takes place from 
to three weeks after the insects become adult, and continues 
at intervals throughout the remainder of the summer. The males 
^S'i'dly commence dying off about the first of September, while the 
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(.'OJiiiiionlv outhv^c the niRlcSj sometiines several weekSi 
they deposit their eggs and die. This large species is a very voraci^ms 
feeder from the time it reaches the second instar until maturity iind 
death. It will even feed on its own mates when crippled or in 
any way unalde to protect themselves. This is especially noticeaide 
when molting, for at this time the insect, for a short period, is pvac- 
tically helpless. Their food consists mainly of caterpillars of various 
kinds. For a short [)eriod records were kept of the numbers of cater- 
pillars these insects would kill. My first experiment was with a 
male and female. Following is the record of the caterpillars killed by 
the two in.s('cts between July 24 and August 17, 1913: 


July 24 Datana iniegerrima 4 caterpillars 1 inch long. 

July 2G H nlisidota cary(E 4 caterpillars 1 inch long. 

Aug. 4 Daiam iniegerrima 4 caterpillars 1 inch long. 

Aug, 8 Datana iniegerrima 4 caterpillars 1 inch long. 

Aug. 11 Datana iniegerrima 4 caterpillars Nearly full gro^vn, 

Aug. 16 Callosamia ‘promelhea 1 caterpillar inches long. 


In another feeding experiment, using two adult males, between July 
24 and August 15, 23 caterpillars were killed. 


July 24 Data7m integerrima 4 caterpillars 1 inch long. 

July 30 Datana ministra 4 caterpillars Fullgro\Mi. 

Aug. 4 Achemmi sphinx 1 caterpillar Full grown. 

Aug, S Datana iniegerrima 6 caterpillars Full grown. 

Aug. 11 Datana angusii 4 caterpillars Full grown. 

Aug. 15 Datana iniegerrima 4 caterpillai’S Full grown. 


Apateticus maculiventm Say 

These insects commence laying eggs under ordinary climatic con- 
ditions the latter part of May, or earl}^ June. The eggs are of a brown- 
ish-black color with a metallic luster, and measure about one-sixteenth 
of an inch in height and about one-third less across. They are oblong, 
oval in form, each being somewhat tapered at its base or at the point 
at which it is cemented either to leaf or bark. The top of the egg is 
quite broadly rounded, surmounted by a cap, around which is a circlet 
of about fourteen hair-like spines. At the time of hatching, this cap- 
like structure is pried open by the emerging insect. The number of 
eggs laid by a single individual varies to some extent. Commonly, 
the tgg-laying period extends over two or three weeks, during which 
time the female deposits several clusters of eggs at intervals of a day or 
two between each laying. Aly records show that some insects deposit 
but three groups of eggs, ’while the greatest number was nine, deposited 
between June 28 and July 17, 1913. The most common number of 
eggs deposited at a single time is from 20 to 30. Thirty-five eggs is 
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• 1:)rgcst record I have for a single mass. These eggs hatch at the 
; of three days and the little, blood-red insects with black head and 
remain massed together beside the egg-shells' for three days 
. ill apparently no desire for food. At the end of this time they molt 
mhL at once start out in search of food, which consists for the most 
{Mit of small, larval forms of insects. At the end of six days they 
again molt. The third instar lasts from four to five days, fourth instar 
from four to six days, and the fifth and final instar from seven to ten 
days. Under our conditions, we have from four to five broods per 
year. These insects arc entirely predaceous, except possibly to a 
slight extent during the first instar when they may suck plant juices 
if they feed at all, which thus far is unproved. By nature they are 
very greedy, and kill many of our common insect pests when given the 
opportunity. During the early part of their life they show their pref- 
erence for small insects such as aphids and recently hatched forms of 
beetles, moths and butterflies. I have found them feeding on almost 
every common form of caterpillar, the larval forms of beetles such as 
the elm leaf beetle, poplar leaf beetle, potato beetle, etc. I will say, 
Iiowever, that they show a great dislike to hairy caterpillars, such as 
the fall web worm, etc., and seem unable to exist on such food. The 
winter is passed in tlie adult stage in some sheltered place. 


President Glenn W. Herrick: The next paper will be read by 
Mr. H. A. Gossard. 

THE DISTRIBUTION OF THE PERIODICAL CICADA IN OHIO 

By H. A. Gossard 

Three cicada years have occurred since I came to Ohio, and the 
accompanying maps show as accurately as I have been able to deter- 
mine, the present distribution of the broods of 1906, 1914 and 1915. 
The brood of 1911 was due to occur in Hamilton County and that of 
1912 in Champaign County according to Bui. 71, Bur. of Knt., 
U. S. D. A., but I have no data whatever to indicate whether these 
waning broods appeared according to schedule, or have become extin- 
guished. 

The map for the 1906 brood, or brood XIV of septendecim, accord- 
ing to MarlatUs numbering, is based upon 109 report cards, 55 of 
which recorded the presence of the insect and its general distribution 
in tlie counties of the reporters, and 54 of which recorded its absence. 
^Most of the latter reports came from parties outside the zone of 
f'l'currence and served to fix, quite satisfactorily, the boundaries of the 
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brood. The clot, on this map are distributed to show the a«as infeted 
and have no relation to the number of reports received. T q . res 
Sicate the presence of swarms. The crosses report absence of the 
dcadas. The following counties were found infested: Adam^ Bro ™, 
r.lermont. Clinton, Fayette, Gallia, Greene, Hamilton, Highland, 



Fig, 2 


Lawrence, Meigs, Morgan, Pike, Ross, Scioto, Vinton, Warren, 
Washington. 

From the following counties, listed in BuL 71, Bur. Ent., as occuined 
by the brood, 1 secured no report, but in all likelihood the insects 
appeared in some of them: Auglaize, Butler, Columbiana, Cuyahf^gSj 
Delaware, Jackson, Preble. 


February, '161 
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The map for the 1914 brood, or brood of Marlatt, is constructed 
from ld99 reports gathered respectively by the Experiment Station, 
(]m 9 Ohio Division of Nursery and Orchard Inspection, 442, and the 
Ohio Biological Survey, 58. liy thanks are hereby tendered to 
Professors Osborn and Shaw for the privilege of including their data 



Fig. 3 


in this report. Each dot or square represents one report, the whole 
being an accurate map of the brood. The squares indicate swarms. 
The accompanying grouping of counties according to latitude shows 
the respective dates of appearance and disappearance of the brood 
in the different zones, going from the southern to the northern parts 
of the state. 
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Datks of Appearance and Disappearance. 



Appearar 

re 

Disappearance 


Month 

Date 

Month 

Dat 

Lawniiipc 

5 

15 

? 

•• 

Gallia 

, , . . 5 

15 

7 

8 

Scidto 

. , . 5 

1(5 

6 

30 

Pike 

. , , . 5 

15 

6 

20 

Jackson 

, . , 4 

1 

7 

1 

Meigs 

5 

9 

7 

25( 

Koss 

5 

15 

6 

27 

Vinton 

0 

5 

7 

4 

Athens 

0 

20 

6 

30 

Hocking 

0 

10 

7 

11 

Washington 

5 

1 

7 

8 

Pickaw:iv 

5 

10 

6 

14 

Fairfield 

0 

15 

7 

1 

Perrv 

5 

1 

7 

5 

Morgan 

5 

15 

7 

6 

Noble 

5 

1 

7 

4 

Monroe 

0 

1 

7 

12 

Licking 

4 

12 

7 

10 

Muskingum 

5 

1 

7 

11 

Guernsey 

5 

15 

7 

3 

Belmont 

5 

15 

7 

3 

Knox 

5 

15 

7 

22 

Coshocton 

5 

10 

7 

4 

Harrison 

5 

15 

7 

15 

Jefferson 

5 

1 

7 

3 

Holmes 

4 

1 

7 

10 

Tuscarawas 

5 

15 

7 

15 

Carroll 

0 

15 

7 

6 

Craivford 

6 

8 

7 

1 

Riehkind 

5 

1 

7 

13 

Ashland 

4 

20 

7 

6 

\Vavne 

0 

20 

7 

6 

Stark 

5 

15 

7 

2 

Columbiana 


30 

7 

15 

Seneca. 

5 

24 

7 

25 

Huron 

0 

20 

7 

4 

Medina 

0 

10 

7 

4 

Summit 


1 

7 

12 

Portage 

0 

15 

6 

25 

Mahoning 

0 

30 

0 

0 

Trumbull 

5 

1 

G 

6 

Erie 

5 

20 

7 

10 

Lorain 

0 

1 

7 

12 

Cuyahoga 


15 

7 

4 

Geauga 

5 

7 

7 

1 

Lake. . . . 







20 

7 

20 
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!( will be seen from these reports that the records of first notice 
,. ( 10 as early in northern Ohio as in the southern part, but the dates 
0 ) disappearance are progressively later, going toward the north, 
yiaoc our reporters included pupae as well as adults in their observations, 
thoi'c was probably a wider difference in the dates for the appearance 
of the adults in the respective sections than the records appear to show. 

The interrogation points in several of the western counties, when 
considered in connection with what may be called the internal evidence 
of the report cards, indicate a strong probability that the cicada 
appears thinly but regularly in several neighborhoods in the western 
half of the state, entirely outside of territory heretofore mapped as 
inhabited by the brood. 

While pupse were observed and collected in large numbers at 
Wooster during the last ten days of April, no adults were recorded until 
yiay 25, when I heard their song in the woods about one and one- 
quarter miles northeast of town. They were plentiful 10 days later 
and commenced ovipositing June 5 and 6. A young orchard, newly 
set, had the tree tops covered with mosquito netting and the trunks 
wrapped with paper, the work beginning June 9 and being finished 
June 11, but considerable injury was done during the 4 or 5 days 
when the females were busy. The cost of this protection, including 
labor for putting on the protectors and later removing them, averaged 
about 5 to 7 cents per tree, but could have been reduced as much as 
2 or 3 cents per tree under normal conditions. Some unprotected 
young orchards of a year's growth near Wooster suffered very severely. 
It would probably have paid to have protected them, even at a cost 
of 25 cents per tree. 

Though a careful lookout was kept at Wooster for cicada chimneys, 
none were observed. Mr, J. L. King and Mr. C. A, Reese reported 
that at Sugar Grove, Hocking County, in the pine woods east of the 
Baumgartner farm, were acres of cicada chimneys so thick that one 
could not step without breaking some of them down. 

The cicada adults were still plentiful and musical at Wooster, June 
16, but were beginning to decline and by June 23 only a few stragglers 
were left. At Funk’s Hollow, west of Wooster, Mr. S, G. Harry 
found them singing July 4 and 5, which, with one exception, was 
the latest record for Wayne County. The latest report was July 6, 
giving the adults an extreme period of 4(1 days for Wayne County. 
July 10, no song could be heard in any of the places where they existed 
less than a week earlier. 

4 he map showing the distribution for 1915, or brood VI of Marlatt, 
5vas constructed from 227 reports of which 38 affirmed the presence 
U' the cicada and 189 denied its occurrence, or else were evidently 
hisf'fi on the supposition that some other species was septendecim. 
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-w-. aa ua reports ot occurrence after the first few days of J,.l, 
though there IS a possibility that some ot the later reports I ' 
referred to belated specimens of the 17-year species. Tlfe fact (1^ 
not more than onc-fourth of my letters of inquiry brought any ^ ‘ 
‘^Acated to me that the brood was very Ln^and not a ^ oj 
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r ; 0 numerously to upper layers of soil in April and May, but did not 
, . ^iKiuently appear as adults in any considerable numbers, so far 
‘ f could discover. It will be a matter of some interest to watch 
iV: Iheir possible appearance next year in his county, since they may 
have been retarded by cold. Each dot on the map records a report 
of occurrence, often of only a single individual, or much less frequently 
of a very few specimens. The record for Wayne County is based 
on the song of 2 individuals, heard by J. S. Houser and Prof. Edmund 
Secrest, June 7, 1915; and for Ashland County, on the song of a single 
specimen heard by Messrs. J. S. Houser and E. B. Forbes at Loudon- 
ville, June 9, 1915. Tlie counties containing the remnants of this 
brood are, according to these meager returns, Ashland, Ashtabula, 
Carroll, Columbiana, Delaware, Harrison, Aladison, Mohoning, 
Meigs, Montgomery, Morrow, Pickaway, Shelby, Stark, Summit, 
Union and Wayne. 

Comparing with Marlatt’s record, Ashland, Harrison, Aieigs, Stark 
and Wayne counties are added to the territory of the brood, and 
Champaign and Vinton counties fail of confirmation. 


(By general consent discussion was deferred until after the presenta- 
tion of the following paper by Mr. Gossard.) 

IS THE HIVE A CENTER FOR DISTRIBUTING FIRE BLIGHT? 
IS APHID HONEY DEW A MEDIUM FOR SPREADING BLIGHT? 

By H. A. Goss.\iid 

Seeking an answer to the above questions the following experimental 
work was performed during the season of 1914, the technical bac- 
teriological work being done by Mr. R. C. Walton of the Station Bo- 
tanical Department, 

Honey and the Hive 

Cultures were made from old honey taken from three different hives 
early in the spring in an attempt to learn if the bacilli of blight were 
carried over the winter in the hive. Both light and dark honey from 
each hive was sampled for this purpose. No specimens of the organ- 
anism of blight were secured from any of these hives. 

In an attempt to definitely connect the hive with the transmission 
cl the disease, cultures were also made, during the apple-blooming 
period, from five hives into which fresh apple honey had been carried 
- orchards which had blighted to a greater or lesser degree the 
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preceding year. These samples, like all others, were sucked from the 
conil) cells into sterilized pipettes and we had the judgment of Mr. 
E. H. Hoot (;f Medina, Ohio, that the samples were largely fresh a])ple 
blossom honey with only a little, admixture of dandelion. They, 
therefore, approximated as closely as honey samples could do, the 
composition of apple blossom nectar in which the bacilli are known to 
thrive. None of these samples yielded the blight bacillus. However, 
we do not positively know that blight bacilli were present in the bios, 
soms to which the bees from four of these hives had access; we do 
definitely know that they were present in a large percentage of the 
Ijlossoms on which the bees from one of the hives pastured, but from 
which we obtained no blight, though honey samples were taken from it 
at intervals up till midsummer. 

To determine if it is possible for the organism to live in honey as it 
does in nectar, and inferentially, that the bacilli can be scattered from 
the hive, wc inoculated with the blight organism samples of steri- 
lized honey, of varying age, from the freshest nectar-like samples we 
could obtain from the combs to samples taken in midsummer, and then 
cultured from these samples at intervals for the purpose of determining 
how long the bacilli would remain virile in this medium. Cultures 
were made on agar and incubated in tlie laboratory and then parallel 
or confirmatory series of inoculations were made into young apple 
shoots. Both pure honey and 50 per cent honey, diluted with water so 
as to more nearly approximate the composition of nectar, were used. 
The number of cultures made was 176 and the number of inoculations 
made closely approximated 600. Some 400 to 500 check twigs were 
numbered and examined for comparison. After incubating in honey 
from 8 } -2 minutes to several days, the ©rganism was cultured by the 
poured plate and streak methuds on 3 per cent neutral nutrient 
glucose agar. Growth of the organism was obtained from the 8^* 
minute incubation and also on intermediate incubations up to and 
including 43 hours and 25 minutes. This isolated organism, when 
inoculated into the growing tips of apple shoots, usually gave 100 per 
cent of infection on trees where no infection occurred on check or 
uninoculated shoots. The inoculated shoots were protected against 
other means of infection by being enclosed in paraffined paper bags. 
Some of the inoculations were made into the shoots of small potted 
.apple trees kept growing in the greenhouse and among which no blight 
had ever existed. The results with these potted trees exactly agreed 
with those obtained when working with orchard trees, 

A ri*esh culture of B. amylovorus was inoculated into a tube of im- 
sterilized honey and incubated there from 4 to 47 hours. At the end 
of the 4th, the 28th, and the 47th hour, inoculations were made from 
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1 infected honey directly into the tips, of apple shoots. These in- 
olitions gave 84 , 64 and 52 per cent of infection, respectively, as 
0 per cent in the checks kept for comparison. These tests 
|,,v,\e conclusively to us that the blight organism, in honey, can remain 
^uiliciently virulent for 47 hours to produce infection, with the extreme 
tiiiiC'ineasure of vinilency probably not reached. Tests of this kind 
u( le made with fresh apple honey and also with well-ripened honey 
taken from the hive in midsummer, and the results were substantially 
the same. 

It is evident from these results that the formic acid of honey is not 
immediately fatal to the blight organism, and, while we may guess, 
from the fact that we could get no infection after a certain limit of 
incubation, that the bacilli simply survive for a time without mul- 
tiplying, we are unable to entirely reject the possibility of their mul- 
tiplying in the comparatively raw nectar when it is first carried into 
tlic hive and has undergone but little of the curing process. Anyhow, 
we believe wc have proved that if one bee carries 100,000 bacilli into 
the hive one day, that on the following one or two days, each of 1,000 
bees has tlie possibility of carrying a considerable fraction of 1 00 virulent 
bacilli out to fruit blossoms, because practically all the bees in the hive 
are at work during the night curing the honey. This would seem to go 
a long way toward explaining the wholesale infection that occurs in 
the latter part of the blooming period. However, it must be remem- 
bered that this surmise, as yet, rests upon inference alone. 

Aphid Honey Dew in Connection wuth Blight 
Froin the similarity in composition of nectar and apliid honey dew, 
the habit of bees, ants and flies to visit it, and also because of the known 
relation of aphids to blight inoculation, we were interested to learn if 
blight bacilli could live for any length of time in this as they do in 
nectar and in honey. Two of the largest drops we could find on rolled 
apple leaves on potted trees in the greenhouse were infected with blight 
bacilli, and at the end of 20 ^ hours, 43 hours, and 71 hours and 20 
minutes, young apple shoots of potted trees which had always been 
live from blight were inoculated, using the infected honey dew as the 
inoculum. These inoculations resulted in 663, 88-3 and 100 per cent of 
infection respectively. 

In each important series of inoculations we made it our practice to 
reisolate our organism and prove the identity of the bacillus by cul- 
tures, luicroseopic examinations and reinoculatioiis. 

i he habit of ants to visit colonics of woolly aphids, gathered in the 
“^ining around old but living blight cankers, and then of visiting the 
J^i'crn aphids on the expanding buds, which are in turn visited by some 
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of the boos and Ijv various flies, in quest of honey dew, may consti ute 
a chain, th(‘ signiflcan(;e of which we can only conjecture- at presiiit; 
but, if the cliain can be proved, wc may possibly possess the key to 
blight conlj-oI; at all events, to a more effective control than we hav;,' at 
present. 


Mr. T. J. Hh\dlee: I would like to ask why neutral agar was 
used? 

Mr. IL a. CIossakd: The technical part of the bacteriological 
work was done by Mr. R. C. AValton formerly of the Pennsylvania 
Chestnut Blight (Commission. The chief purpose was to isolate the 
organism so as to obtain a pure culture and have it ready for use. 

A In. T. J. Headlee: Is it likely that this method would increase 
the ^'irility of the organisms? 

Mr. H. a. (^Iossahd: I cannot answer that question. 

Mr. E. E. Phillips; Is it assumed from Mr. Gossard^s paper that 
hono}' liees carry out honey after it has been carried into the hive? 

Mr. H, a. Gossard: AVhat we suspect is that the bees, in working 
over the honey at night w^hich they have gathered in the da;yi;ime 
as infected nectar, heconie contaminated, the germs clinging to their 
mouthparts and possibly to their feet and, if so, the question is, will 
the gcrin.s remain virulent during the next one or twm days. 

The.se were the questions we were trying to solve. We assume, as 
a matter of course, that some honey will cling to their mouths and 
perhaps to their feet and hairs. 

Mr. E, F. Phillips: The amount of acid in honey is very small. 
I should not suspect for one moment that the blight organisms would 
be killed by the action of this acid. In the case of certain brood 
diseases, the causal organisms remain for years in honey. 

Honey is a fine medium for the preservation of any substance, par- 
ticularly any bacterial organism. AVhile it is suitable for the preserva- 
tion of any material I do not see how^ these facts have any bearing 
on the pear blight situation for it must first be showm that honey 
actually becomes contaminated. 

AIr. W. a. Riley; The question came up as I understand it 
regarding the spreading of germs from natural honey. 

Mr. H. a. Gossard; No. We made a number of inoculations 
and cultivated from them in order to prove the possibility of natural 
honey preserving the germs for a considerable period. 

Mr. A\. a. Riley: As suggested by Dr. Phillips I would like to 
know as to whether these germs would pass through the alimentary 
canal of the bee or whether they might live in the bee. I am curie us 
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tn know what would be done in case the latter occurred; w'hether 

flight furnish a key to the control of pear blight. 

Mr. H. a. Gossard: I think we would have to go back of the 
bonf^y bee. In my opinion, the orchardist is dependent on bees 
whether they scatter blight or not. The question with entomologists 
ami botanists, everywhere, who have watched the blight and have 
givtRi any time to the investigation of it, is to explain the wholesale 
infection that comes in early spring just after blooming. We believe 
it will become necessary to determine where the bees first obtain the 
germs and break oh this supply. 

Mr. J. H. Merkill: In Kansas, in 1913, the green aphis was so 
abundant on the unopened apple buds that several orchardists sprayed 
and controlled them with a contact insecticide. Later in the season 
blight was prevalent in many orchards but it was noticed that there 
was practically none in those in which the aphids had been controlled. 

In 1914, the aphids were not as abundant and but little blight was 
noticed. 

In 1915, the aphids were as numerous as in 1913 and, at this time, a 
large number of orchardists sprayed their trees before the blossoms 
opened with a contact insecticide to control the aphids. Blight was 
very bad in Kansas orchards during 1915 but in all those in which 
aphids had been controlled it was almost a negligible quantity. 

As these experiments have been carried on over several hundred 
acres of orchards and with the same results during three years’ 
time, 1 feel quite justified in accusing the aphids of being one of the 
chief distributors of fire blight. 

Mr. H. a. Gossard: We have carried on similar experiments with 
aphids and have obtained similar results. They* are quite important 
later in the season. 

We are very dubious, however, about their being the only offenders. 

President Glenn W. Herrick: Is there any definite data that 
aphids transfer bacillus? 

Mr. H, a. Gossard: If I am not mistaken some of the men at 
Cornell have proved that aphids transmit it. Mr. Burrill of Wisconsin 
has proved it and we have done likewise at Wooster. 

I did not care to touch upon that subject in the present paper, as it 
would be more suitable for a paper published at a later time. We 
have proved that a considerable number of insects transmit blight. 

AIr. T. J. Headlee: During the season, which has just passed, I 
have had the opportunity to observe the prevalence of blight in 
cultivated orchards in comparison with neglected plantings. The 
damage done by blight was undoubtedly much greater in uncultivated 
orchards, and this greater damage seemed to be directly correlated 
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with tho greater succulenee of the neglected trees induced by 
exceedingly rainy season. 

It seems to me that the type of cultivation is thus shown to be ^ 
factor in the prevalence of blight which may seriously interfere witli 
evidence as to the blight-carrying power of aphis, for under just mzh 
conditions as have obtained in New Jersey last season, failure to 
spray fas would normally be the case in uncultivated orchards) may 
be followed by ai)his and by most serious blight damage without 
there being any essential connection among them. 

President Glenn W. Herrick: If there is no further discussion 
this completes our program for the session. 

Adjournment 4.30 p. rn. 


Morning Session 

Tnp.s‘fla?/, December 23, 1915, 10.00 a, m. 

President Glenn \V. Herrick: The first business on the program 
is th(' discussion of the presidential address and I will ask Dr. S. J, 
Hunter to act as chairman. 

AIr. S. J. Hunter: The discussion of the presidential address is 
now in order : 

Mr. F. M. Webster: It seems to me that the subject discussed 
by the president in his addre^ is a most important one to us all, as 
it deals with the preparation of entomologists for their life work. It 
appeals to me particularly Irccaiise I think I have more entomologists 
working under me directly than any other one man in the country and 
I continually find that much depends upon the training of these men. 
Professor Herrick htrs covered this subject very well. It is one of the 
most important opes with which we have to deal. 

I here arc one or two points I would like to mention that will show 
you another side of the situation. For the most part I think that the 
men who have been trained are unfitted for their work although 1 
have had some men working under me for a good many years. I would 
not know how to do the work better and I do not know any way that 
it can be done better. Some time ago Professor Herrick was selected 
to inmk the Civil Service examination papers covering the entomo- 
logical examinations for the Bureau of Entomology. I do not believe 
anyone could have been selected who would have done this more 
accurately than he has but he has kept me around the CivilService 
Commission from the first day of July to the 31st day of December. 
In the last list of papers that were graded, many men were rated very 
o^\ V 10 should have been in the front rank, while men who were not 
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for the work were placed near the top of the list. There is, 
r :< jofore, no way of telling by an examination what a man’s ability 

r, Jiyis. _ 

riierc is something wrong somewhere. That is the situation that 
\vi' have to face who must use the output of the universities. As a 
liKiiter of fact I do not care where a man comes from or whether he is 
an American or not, but 1 want a man who will do things and will do 
things no one else is able to do. It is hard work to get such men. 
Civil Service examinations do not produce them because they are not 
a satisfactory test of a man’s ability. 

In making up a staff at a field station I will not have two men from 
the same state if I can help it. I want men from different institutions 
who have been trained under different instructors. By arranging 
matters in this way it is possible to secure the very best that is in all 
the men, 1 have eighteen field stations, some of which are rather small. 
When a young man just out of school is placed with half a dozen men 
in one of these stations he soon finds out that he has most of his edu- 
cation to get, but being associated with men who are differently trained, 
he is bound to get a square deal. When it comes to a college abso- 
liilely fitting a man for his work they do not do it, and I do not believe 
I could prepare a set of Civil Service examination questions that would 
bring out a man’s ability. 

It seems to me that the instructors in the different universities should 
get together and do their best to improve upon the education of the 
entomologists and give them those things which will bring them up to 
dale and make them better acquainted with conditions under which 
we arc working today. Some of my men arc doing things that were 
deemed impossible ten or fifteen year.s ago. These are the kind of 
men wc must have if we arc to make progress. The instructors in 
the universities act as the producers while wc arc the consumers. I 
do not say they are not doing their best and achieving the best results 
that are possible under our present educational conditions, but some 
improvements should be made in the future. I have been working 
M'ith President Pearson of the agricultural college at Ames, Iowa, and 
h6pe that the course which is about to be started there will bring about 
an improvement over some of the courses now given. 

Mr. H. a. Gossard : I am sure that the Association in general has 
not been sitting still because they did not appreciate the President’s 
address. 1 think he has succeeded in making so good an address that 
do not differ from it but have accepted it in its entirety. I am 
suie everybody has appreciated the experiences narrated by Professor 
IG'bster and all of us meet more or less the same problems in the field, 
must remember, however, that teachers cannot make over per- 
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.soiiality; ilicy can do a groat deal to educate, but the peculiarities 
of the individual cannot be changed. tVe must fit our probleins 
our nien a.s well as fit the men to the various problems. We may 
have with us men who can do certain things and do them well and it h 
often better to set tlicm doing those things which they can do well 
nitlKT than to put them to doing tilings they cannot do so well. IVe 
inin<t consider both the workers and the work to be done. The prob. 
Irm of adaptation is a double one. 

Mr. S. J, Hunter: The President in his address has touched upon 
some i'lindainental iioints in education, a number of which are receiving 
serious consideration from other scientific bodies interested in educa- 
tion. 

(.)ne is wlu'thcr it is advisable to encourage research work among 
inuku’gruduate students. In this, I believe the concensus of opinion 
agrees with the President, that saner and more lasting results will come 
through n'search workers who liave had a broad and fundamental 
triiliiing before entering the field of research. 

Another which I he President dwelt upon, worthy of interest, 
is that in the teaching of entomology there should be a place for 
biograpli}', of noXi^l for the results of their researoli 

along biological lines. Their early training, their methods of study 
and styk' of ])rcsentation can not fail to give an incentive to promising 
workers. 

A third iioiiit that in the education of an entomologist, we should 
place little weiglit on the making of a living. A student’s first con- 
sideration should be the quality of liis fitness. Professor Webster, 
who has preceded me in the discu.^sion of the President’s address, ha? 
referred to the mailer of (fivil Service examinations. In this con- 
nection, the greatest difficulty we have found is in keeping men from 
taking these examinations before they were, in our opinion, ready to 
take up the work which the passage of such examinations assumes that 
they are ready to do. 

AIr. W. a. IHley: I was in a committee meeting and so I did not 
hear the full address yesterday, but I think I know the viewpoint 
presented. 

1 have been especially interested in Pi'ofcssor Webster’s remarks 
because it seems to me that they are comparable to those which are 
constantly being presented in the teaching ^vork. From the teacher’s 
viewpoint, you hear the complaint about the type of students, the 
type of preparation for college work. The question as to whether a 
student should be encouraged in doing this work or that, cannot he 
considered \vholly on its merits, for as teachers we must take the 
material that comes to us. There is no arbitrary test in the general 
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f ;r .-itional systeins that will do more than weed out a proportion of 
( 1 , .<■ unfit. A man may pass formal examinations with high grades 
o;, yet be wholly lacking in the -most essential qualities which make 
•ff.5' >iu*cess. 

.\s a course of study I believe that it is best to give a man a broad 
gciii-ral preparation in entomology and then allow him to decide for 
himself the field in which he wishes to specialize. Some who come 
to us are not particularly fitted for any aggressive original work, but 
this is not a difficulty peculiar to college students of entomology^ 

Mr. S. J. Hunter: If there is no further discussion we will proceed 
.vith the regular order of business. 

President Glenn W. Herrick: AVe will now pass to the reading 
)f papers. The first paper on the program will be given by Mr. F. B. 
Paddock. 


OBSERVATIONS ON THE TURNIP LOUSE 

By F. B. Paddock, Texas Experimeni Station, College Station 

AAmrk was first undertaken with this species in the fall of 1913. 
Previous to that time the numerous inquiries which were received 
indicated that this insect was becoming very destructive over the 
L’ntire state. When the investigations were started it was supposed 
that the insect was the cabbage louse, Aphis brassica:. The state- 
ments made in literature at that time were that in the South during 
the winter the cabbage louse was a serious pest of turnips grown as a 
winter truck crop. 

Very soon after the work was started it became evident that the 
species under observation was not the cabbage louse. Alaterial was- 
sent to Prof. C. P. Gillette and he determined it as a new species, 
Aphis pseudohrassica, just described by Mr. J. J. Davis. This deter- 
inination was then confirmed by Mr. Davis. As soon as it was 
certain that the species under observation was not the cabbage louse, 
we took the liberty of calling it the '‘turnip louse,” as that would 
identify it more readily for the truck grower. 

Ihis aphid has been reported to feed on the following hosts, named 
in order of importance as determined by our studies: Turnip, radish, 
niu^ard, rape, collard, rutabaga, cabbage, kale, kohl-rabi, bean and 
lettuce. It is quite possible that the presence of this aphid on the 
k'l two mentioned hosts was somewhat an accident and it is doubtful 
d infestation could have persisted. 

^ oe normal form of reproduction in this aphid in Texas is asexual 
tirniighout the entire year. It seems that each generation is made 
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up entirely of viviparous females, as no sexes have so far been obse- 
in the fields or in the cages. The farthest north in Texas that obs( rva- 
tions were made on this species was Wichita Falls, just south oi the 
34th parallel. It is evident that at this point sexes do not occur and 
the viviparous females survive, the winter. Mr. Davis has wriiten 
that the sexes have not been found in their search at West Lafayette, 

Indiana. ,i , 

At College Station the winter temperatures are seldom low enough 
to prevent reproduction, though the daily number of young produced 
is very small. Tliere are a few days when the lice, especially the old 
ones, do not reproduce. At Wichita Falls the winter temperatures 
of 15 to 20 degrees F. arc not uncommon and frequently the tempera- 
ture may remain below 32 degrees F. for five to seven days at a time. 
Often during the cold spells as much as one inch of snow may remain 
on the ground for a few days. Under such conditions the lice <lo not 
reproduce Irut reproduction takes place when the warm temperatures 
prevail. But few lice succumb to the cold at this point, these being 
the very old lice. At Brownsville, near the 2Gth parallel, the condi- 
tions in January are similar to those which exist at College Station 
in Oetoboi'. The daily young produced in the fields is four to six. 

With the approach of the hot, dry weather of the summer there is a 
decided reduction in the daily young produced and all stages in the 
life-history arc lengthened, the same as under winter conditions. It 
is quite evident that the summer conditions in Texas are even more 
trying than the winter. There are four to five months of very un- 
favorable conditions during the summer. 

In 1014 a first-l)orn generation series was started on January 18 
and continued until August 6. During this time twenty generations 
of lice were born. This work was started again on September 14, 
1914, and continued until the same date in 1915. During tJiis period 
of exactly twelve months, thirty-hve generations of lice were born. 
The average total young produced by the generations of the first 
series was 80, by the second 93. 

Two other species of aphids were found to feed on the same liost 
plants as the turnip louse. These are the cabbage louse and the 
^'garden aphis,” or green peach aphis, Myziis 'persicce Sulz. Often 
one or both of these species might be found feeding on the same plant 
with the turnip louse, sometimes the colonies of the two specie? 
would over-ia'p. Both of these species have been confused with ths 
turnip louse, even by entomologists. The cabbage louse was most 
often found on cabbage, but in the spring of 1915 it was common b 
the flower heads of mustard and turnip. From the observations mack 
in this study it could be said that the turnip louse is most gene rail) 
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!iil on turnips and radish, whereas the cabbage louse is usually 
, wnl on cabbage. The cabbage louse seemed to be more hardy than 
I,., turnip louse; The garden aphis was found abundant on turnip 
radish at all times. This species was very closely associated with 
ti,,. turnip louse. It was much more hardy and consequently bears 

vv interesting biological relationships. The garden aphis proved 
to have a far greater adaptive capacity and so it could withstand far 
more unfavorable climatic conditions. In times when the turnip 
louse was absent from the fields this species served as a host for the 
natural factors of control. The parasites would not work on the 
garden aphis until the turnip louse was very scarce, but in this way 
the parasites could maintain themselves in numbers until the turnip 
lice might appear again. The garden aphis seemed to be free from 
the attacks of the predaceous enemies as long as an ample supply of 
turnip lice was present. The most wonderful of the seemingly 
selective power was that of the fungous disease. This disease proved 
destructive to the turnip louse when the garden aphis flourished. It 
was only when the numbers of turnip lice were very reduced that the 
garden aphis died from the disease. The garden aphis did not seem 
to be affected as much by the low temperatures as did the turnip 
louse. 

The natural factors of control, which were present to a greater or 
less extent over the state, exerted a very marked effect on the turnip 
louse. In some sections the turnip louse was held in check so effec- 
tively that it was not feared as a pest. Observations were made on 
two species of parasites, three species of coccinellids, two species of 
syrphid flies, one species of chrysopa, and a fungous disease. 

The most widely distributed parasite was Lysiphlchus testaceipes 
Cress. This species was always found in numbers in the northern 
part of the state in those localities where the '^green-bug” has been 
destructive. This parasite always proves very effective in the control 
of the “green-bug.” The other parasite, Diareius rapre Curt., was 
present in great numbers at College Station, and to a limited extent 
in the southern sections of the state. From the observations made 
it is evident that the life-history and habits of these lice parasites are 
cjuite similar. 

Some interesting results were noted of the effect of temperature on 
the development and activities of Diccretus. The last week of Decem- 
ber 1913 was very cold but the first week of January 1914 was quite 
mild. On January 9, adult Diocretus w^ere taken in the outdoor cages. 
Ihis brood continued to emerge for a period of over one week. On 
‘hiuuary 17, dead parasitized lice were again observed in the outdoor 
During these first seventeen days of January the average 
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daily moan toinperature was 50° F. Evidently this tempera ure 
does not prevent the development or activities of the parasite. I 
the (lead lice which w'ore collected on January 17, adult para.dtcs 
eiiierji^ed sixt(.'cn (la\'S later, or on February 2, The average d uly 
mean temperatuiv during this iieriod was 59° F. On the nigh of 
February (), the unusual temperature of 17° F. occurred. Lice whidi 
died on February 2 and were exposed to this cold were collected. 
Fifteen days after the lice died and eleven days after the freeze, 
pai-asites emerged from these lice. During this period the average 
daily mean temperature wxis 49° F. 

The i)arasites weiv present only in limited numbers during the 
period from September 1914 to ]^Tay 1915. During this time the 
iniporlaiKH' of predaceous enemies was strikingly demonstrated. In 
four widely sei)a rated sections of the state the turnip louse was held in 
check by coccinollids. The presence of the predaceous enemies wa.s 
much more (‘oustant over the state than the presence of the parasite?. 

The cucei[icllids were found to be always present where the turnip 
lice oecurred. Three si)e(*it's ^\erc found over the state. They are 
Hlppodainia convergent Guer,, Megilla maculata DeG., and Coccvielk 
munda Say. The first two named species ^vere about equally abundant 
and the last was pi'(‘seiit only in limited numbers. In some sections of 
the state the spotted lady-beetle was called the ‘^cold weather” lady- 
be('tlfx Our ol)serv:itions seemed to bear out the general statement 
that //. convergent is the more active and abundant in the fall and 
spring and M. maculaia is the more active and abundant during the 
winter. 

Tli(‘ syi'phid files w'cre widely distributed over the state. At College 
Station they wei’c quite numerous at times. Syrph/us americanm 
Wied. was found generally distributed over the state. In the southern 
part of the state the obli(pie syrfihid, AUograpfa ohliquo. Say, wa? 
often found. In the spring of 1915 this species was also taken at 
Colk'go Station. 

The chrysopa fiy was usually found in all fields where the turnip 
louse was abundant. 

The fungous disease is a factor of natural control which was very 
interesting on account of its sudden appearance and its effectiveness 
in eradicating the turnip louse. The fungus which was observed 
was undoubtedly sp., probably Empnsa aphidius, though 

four species of this genus have been reported from Aphids. 

This fungus was first noticed in the fall of 1913 on November 12. 
At tiiis time many dead lice were found; some w-ere orange in cidor 
and soft while others were brown and dry. These lice were mo-'tly 
piip:e, though Uu'i'e were some immature apterous, and a few wirg^*^^ 
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ji. e In just a week after the disease was first observed fully 30 per 
^■.ni of the lice on the plants were dead from it. At this time most 
nf the (lead lice were immature apterous, and only a few pupte and 
Mime winged lice. By the end of another week the lice were almost 
riitiirly destroyed by the fungus. 

Ill the outdoor cages on January 7, 1914, the lice were found to be 
dving rapidly from the fungus. The previous week had been mild, 
tliough the last week in December 1913 had been very cold. The dead 
lice at ihis time were mostly apterous and only a few winged lice. 
Uv the end of a week the fungus had killed practically every louse 
in the outdoor cages. The average daily mean temperature during 
January 7 to 14 was 51° F. The fungus was again found in the out- 
dour cages on February 10. This was just four days after the low 
temperature of 17° F. The fungus was prevalent in (he outdoor 
cages next on March 10. Two weeks later most of the lice had died. 
On .\Iarch 30 the disease was widespread in the louse-infested fields. 

Extensive experiments, extending over a period of two years, were 
conducled on the artificial control of the turnip louse. It was found 
dial spraying was effective when properly done with a good material. 
The .soap solutions gave very satisfactory results. For the reason 
that the whale-oil soaps are not generally available in Texas, laundry 
soap is recommended. The secret of efficient application is in the 
use of an extension rod, a (i0° elbow, and an “angle'’ type nozzle. 


Pkestdent Glenn W. Herrick: I would like to ask Air. Paddock 
if the turnip louse has the same pubescence a.s the cabbage apliis. 

1\Ir. F, B. Paddock: The first disli nguishing point between the two 
species is that the turnip louse is bare and the cabbage louse is covered 
with pubescence. 

President Glenn IV. Herrick: Wo will now listen to a paper by 
Mr. William IMoore. 


FUMIGATION OF ANIMALS TO DESTROY THEIR EXTERNAL 
PARASITES 

hy WiLLi.^M yiooKE, Amdaid Pfofi'><sor of J-Aiiionolomi, I }i)irr^dy of Mutn. 


Introdcction 

Bnring the past summer, a number of expiu'iments were undertaken 
the Minnesota Experiment Station in a search for new insecticides. 
The first w’ork was with a number of essential oils in the hope that 
some of these might prove valual)le repellents to insects. It was 
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foun.l, however, that most of the essential oils would injure pLo.ls 
when applied to them and when put on animals, the relief obtamed f. oia 
even the beJ^t was dependent upon the abundance and the hunger of 
the attacking insects. Several oils are valuable against mosquitos, 
but if in a locality where mosquitos are extremely abundant and very 
hungry, the results are not so good. 


Toxicity of Nitrobenzene 

The next group of compounds to be studied was the benzene series 
and the compound selected for the first week was nitrobenzene. It 
was found that one drop of nitrobenzene placed on a piece of filter 
paper and allowed to evaporate under a bell-jar containing approxi- 
mately one cu])ic foot of air, would destroy the adult white fly on a 
plant in al)out one hour to one and a half hours. In looking through 
the literature to ascertain the toxicity of nitrobenzene, it was found 
that nitrobenzene is considered to be a very serious poison. Blyth^ 
mentions a number of experiments showing that nitrobenzene is ex- 
tremely poisonous. One experiment cited was that in which a cat 
exposed under a glass shade in which 15 grams of nitrobenzene were 
evaporated on warm sand. The animal immediately showed symp- 
toms of poisoning. After thirty minutes' exposure, when the shade 
was removed to introduce another 15 grams, the cat for a moment 
escaped, but was recaptured and replaced under the shade and in one 
hour and forty minutes was dead. He also cites the case of a man who 
died from the effects of nitrobenzene wliich had been spilt upon his 
clothes, to show that the vapor of nitrobenzene is poisonous. Filehne- 
cites a ease in which he placed a rabbit in a large glass bottle into 
which ho led strong nitrobenzene vapor. In a half-hour, the animal 
was no longer normal in appearance and in forty minutes was lying 
upon its side. He states that if the animal is then removed, in from 
a half-hour to two hours, it will return to its normal condition. If, 
however, it is not removed, the animal will die. Haines* states that 
nitrobenzene is poisonous when taken internally, when inhaled as a 
vapor, or when absorbed by the skin. He even stated that symptoms 
of poisoning may result from the use of almond glycerine soap, which 
contains nitrobenzene, particularly when used in hot water. Hollamfi 
states that nitrobenzene breaks down the blood corpuscles forming 
methemoglobin and paralyzes the nerve centers, the immediate symp- 

^ Blylh, Poisons and Their ElTccts and Detection, third ed., p. 184. 

MMlelino, Ueber die Giftwirknngen de.s Xitrobenzol Archiv fiir Experimentdle 
Patiiologie and Pliarroakologie, \'o], 9, 1878, p. 312. 

^Peterson & Haines, Textbook of l.pgal Medieiiic and Toxicology, p. 606. 

^Holland, Medical Chemistry .and Toxicology, 1915, p, 438. 
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, ;c. not being noticed for a few hours, are vividness of the face, bluish 
1 . .ilv feeble pulse, cold skin, giddiness, vomiting, and coma, sometimes 
, (Uiplicated by convulsions, and finally death. If death is not prompt, 
i-iiiiidice may ensue. He states that symptoms similar to that of 
livdrocyanic acid poisoning has been induced by inhaling vapor in the 
iiulastries where nitrobenzene is used. In order to ascertain exactly 
ho^v poisonous nitrobenzene would be to animals, a large white rat 
was placed in a fumigation box of about six cubic feet and a drop of 
nitrobenzene to each cubic foot evaporated therein, the rat being ex^ 
posed for a period of one hour. No symptoms of poisoning were 
noticed at the time the rat was removed nor later, Another rat was 
fumigated for three hours at the same rate without disastrous results. 
The dose was increased to four, then 24 and finally 40 drops per cubic 
foot for the same time without injury to the animal, It ivas then 
found that more nitrobenzene was used than eould be contained in the 
air, the surplus conden.sing on the sides of the box. It was discovered 
that about two to three drops of nitrobenzene would saturate a cubic 
foot of air, making allowance for some to be absorbed by the wood of 
the sides and bottom. The next question was to determine how long 
the rat could live in the saturated air. A rat was placed in a larger 
fumigation box containing about 180 cubic feet. Sufficient nitroben- 
zene was evaporated to saturate the atmosphere and food was placed 
in the box. The rat was alive and active at the end of 24 hours, when 
he was noticed eating the food in the box. At 36 hours, the rat was 
alive but somewhat sluggish and at the end of 48 hours, he died. The 
experiment is not cozi elusive as the rat was forced to eat food which 
probably contained nitrobenzene. Also the lack' of oxygen may have 
affected the results. 

Fumigation with Nitrobenzene 
The question immediately arose~If nitrobenzene is no more poison- 
ous than here cited to higher animals, but is poisonous to the insects, 
why not fumigate the animals to kill their parasites? It was found 
that if a dog was placed in a fumigation box and sufficient nitrobenzene 
introduced to saturate the atmosphere, the fleas would leave the dog in 
about a half-hour and would be quite dead at the end of an hour and 
a half. A dog thus treated showed no signs whatever of injury. Ex- 
periments were conducted with hogs infe.sted with lice and it ivas found 
that a longer exposure was necessary to kill the lice, six to eight hours 
being necessary to completely free the hog of lice. In this case, also, 
iiiost of the insects left the animal before dying. No effects of poison- 
uig were discovered. A cross-bred sheep with a very thick dense ivool 
next tried. An exposure of twelve hours removed about 90 per 
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cent of the ti,.ks from the wooh but when picked up and kept in a via], 
they revived in about twelve to twenty-four hours. TJiosc left in ih 
wool did not revive. Even though the ticks might not be killed with 
this exposure, by removing them to the floor of the box one could 
easily destroy them later, by spraying the floor with some strong sheep 

din * Thisis^f particular value as sheep in wool cannot be successfully 

dipped. The fumi-atioii did not kill the puparia. Chickens were 
fiiinigatcd and it was shown that, in eight to ten hours, all the lice on 
the chicken could be destroved. In a chicken house which was tumi- 
gated the red mites were also killed. The mite causing scaly leg of 
chickens can also bo destroyed by a ten-hour fumigation. The Texas 
cattle fever tick cannot l)e obtained in ^iinnesota on the animals, but 
specimens received from the South and fumigated in glass vials were 
killed bv a tcn-hoiir exposure, Most of the specimens of ticks were 
fully engorged females laying or about ready to lay their eggs. One 
case of interest Avas that of a female Avhich had started laying, probably 
having laid a Quarter of her usual number at the time of fumigation. 
The thk AAas killed by the fumigation and no further eggs were laid. 
It might be noted that the engorged female ready to lay or laying, is 
protiably the most difficult to destroy. 


The Effect of Xitrobexzene on the Animal 
So far as could be not iced, the animals shoAved no signs of poisoning 
under normal conditions. They all fed readily Avhen removed from 
the box, and Avhen compared Avilh noiunal animals, AA^re indistinguish- 
able, A dog fumigated for six hours Avas normal in heart beat, re?- 
piration, and temperature. A count of the red blood corpuscles of a 
guinea pig before tunugalion and after fumigation shoAved little change. 
Five million four hundred thousand red corpuscles per cu. mm. aa'Cit 
obtained before fumigation. After fumigation for 12 hours and a half 
the blood count obtained shoAved 0,040,000. TAventy-four hours later 
showed 0,320,000. In 48 hours, 5,840,000. Such slight difference^ 
niighi well be obtained by experimental error in the count. In order 
to determine Avhether nitrobenzene Avould have any injurious effect 
upon I he animal when repeated a number of times, guinea pigs Averc 
obtained and divided into tAvo groups, a fumigated set and a normal 
set. Each set contained one full-groAvn male, one young male, cue 
fulUgrOAvn pregnant female, and a litter of young, the mother of AA'hich 
was not fumigated. The one set Avas fumigated over night, the expos- 
ure varying from 12 to 13 hours and repeated each Aveek. 

IVhen the pregnant female in the fumigated set gave birth to he?’ 
young, they Avere fin ni gated along Avith the mother animal. The old 
males remained normal, varying slightly from week to Aveek. The 
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. ■.[ male in the normal set increased somewhat in weight, apparently 
, : Ijcing quite full-grown. This was not true of the old male in the 
i.uriigatioii set, but this w.-as not due to the fumigation, as he-had been 
„iy posse-ssion for six weeks previous and had not gained The 
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young males increased slightly in weight with practically no differe lee. 
The young gained regularly in both sets and no difference was sh> wn 
between the young fed by a normal animal and the young fed Iv a 
fumigated animal The female guinea pigs were perfectly normal 
There was no abortion, although nitrobenzene has been used to prociiiee 
abortion. These animals have now been fumigated for nine continuous 
weeks and the two sets are indistinguishable. One large male was 
fumigated for fen \veeks and was then killed and his tissues examined. 
So far as could be noticed, macroscopically, there was no injury, but 
microscopically a very slight congestion was noticed in some of the 
slides of the lung, but not sufficient to affect the animal. It was 
noticed that chickens which had been fumigated retained the odor of 
nitrobenzene in their bodies for several days after fumigation. Fumi- 
gated chickens lose this odor in five to seven days after fumigation. 
A short-horn cow was obtained and fumigated over night. The milk 
was tested by a number of people, some of whom noticed no difference 
between the milk of the fumigated animal and normal milk while 
others detected a very slight trace which, however, they agreed would 
have passed unnoticed under normal conditions. Milk will take up 
nitrobenzene if the cow is milked in the same room in which the cow- 
had been fumigated. The milking 24 hours after fumigation showed 
no trace of nitrobenzene. 

Some animals seemed to be more susceptible to nitrobenzene than 
others. An exposure of ten to twelve hours in a saturated atmosphere 
of nitrobenzene would produce the death of a cat while guinea pigs, 
sheep, etc., are not injured by a similar dose. It is, however, a well 
known fact that cats are particularly susceptible to coal tar derivatives. 
This does not detract from the value of nitrobenzene in destroying 
eas on cats, as they easily stand a fuimgatiou of one and a half hours. 
The nitrobenzene is taken into the lungs and hence to the blood from 
w ich It is probably removed by means of the kidneys. Herbivorous 
animals which urinate frequently seem, to be less affected. The author 
and another person remained in a small room while it was fumigated 
M b nitrobenzene for one and a half hours, destroying the house hies 

LtpVtT; a sweetish 

te t eat the back of the mouth were the only symptoms noticed and no 
auer-etfects were discovered. 

The Influence of Teiuperatuke 
PhYS'chf'- ^ Minnesota, Department of 

F. about one drop is contained in a cubic 
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^ , ,;t. while at 40° F. only about one-tenth of a drop will be held by a 
,,ic foot of air. 

Probably most of the results cited in the early portion of the paper, 
f,n the poisoning properties of nitrobenzene, were due to what might 
hr icrmed super-saturated atmosphere in which the nitrobenzene was 
cf .udensed as tiny particles in the air. In all of our later experiments, 
tiio nitrobenzene was allowed to evaporate from a cloth and not evapo- 



Fig. 6. Curveshowingamountof nitrobenzene in grams to saturate an atmosphere 
at various degrees centigrade. 

.13695 drops of Cg Hs XO> at 40° F. per eu. ft. 

.262944 “ 50° F. “ 

.350592 “ " 59° F. ‘‘ '' “ 

.47808 “ “ “ " “ 68° F. “ “ 

.778832 “ ‘‘ “ 77° F. “ “ “ 

1.0956 “ “ “ " ^ “ 86° F. “ “ “ 

rated by heat. In the experiments cited from other authors, in most 
cases, the vapor of nitrobenzene was used, heat being applied to obtain 
it, and under such conditions probably as much as a drop would be 
contained in a cubic inch rather than a cubic foot. Although one can 
Successfully fumigate chickens by an exposure of ten to twelve hours, 
hy evaporating the nitrobenzene from a damp cloth, the same exposure 
a super-saturated atmosphere obtained by evaporating the nitro- 
* uzene by heat will kill the chickens, producing paralysis. The 
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difference between the results of other workers and my own apparently 
is dependent upon the method used. 


OxiiER Benzene Derivatives Giving Similar Results 

After hjlving obtained results with nitrobenzene, Mr. Marcovitch, 
working with me, tried out a number cf similar compounds. Paradk 
chlorobenzene will kill the fleas on a dog in about two and one half hours. 
Parudiclilorobenzeiie seems to be less poisonous than nitrobenzene 
and one cannot obtain as good results in destroying the sheep tick as 
with nitrobenzene. Ortho, meta, and para cresol were tried but only 
the ortho cresol was successful. This compound wdll destroy the 
fleas in one and one half hours without injury to the animal. Carbolic 
acid crystals evaporated by heat will produce similar results in one ami 
one half hours, while salicylic aldehyde, which is ortho hydroxyl benzal- 
dehyde, will drive the fleas off the animal in five to ten minutes, but at 
the end of one and one half hours, the fleas will show signs of life, al- 
though they die in a few hours. A number of other similar compounds 
were tried without success. 

The price of the chemicals varies considerably. Under normal con- 
ditions, nitrobenzene is about 20 cents per lb.; paradichlorobenzciie, 2o 
to 30 cents per lb.; carbolic acid, 25 to 30 cents per lb.; salicylic 
aldehyde, 70 cents per oz.; ortho cresol, about St. 00 a pound. 

Conclusion 

The a])ove experiments open a new field in economic entomology. 
Considerable work is needed to determine why the poison will destroy 
an insect without injuring the animal. Experiments on a large scale, 
such as the funiigaLion of barns, must be conducted, The chief 
difficulty in ^Minnesota is the low tcmperatiiie of the barns in the winter, 
which prevents sufficient nitrobenzene being held in the air to produce 
the desired results. As many entomologists, particularly those in 
the soutliern states, have better opportunities to study these chemicals 
under different conditions and on different insects, it is hoped that 
others will undertake experiments along this line. 

From Division of I'lconomic Zoology, 

Minnesota Fxix'riinent Station, 

St, P;nil, Minn, 


President Glenn U. Herrick: Is there any discussion of this 
paper? 

^Ir. E. P. Felt: I would like to ask if nitrobenzene is exitlo- 
sive. 
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\[k. Moore: It is not. With the dose used it would be 

|)M<<il)lc to have an oil stove in the same room. (Phial of nitro- 
},., nzone passed around for inspection.) 

\h?. W. A. Riley: I should like to inquire whether the docility 
uf the cat when taken from the box was due to its being under the influ- 
ence of the chemical? What effect does it have upon a dog? 

Mr. William Moore: It may have a more or less quieting effect 
upon the animal. The cat is more sensitive to the nitrobenzene than 
the (log, while the lack of oxygen in so small a box probably had an 
influence. 

Mk. W. a. Riley: It is a paper of exceedingly great value in that 
the compound may be applied under ordinary conditions. I wondered 
if it was a question of applied psychology that as the paper started out 
with the details of the poisonous effect of the chemical, attention was 
focused on possible dangers of its use. 

President Glenn W'. Herrick: I have been very much interested 
in the paper. We have been doing some work at ('ornell on the use 
of paradichlorobenzene for some subterranean insects. ]\rr. Hawley, 
a graduate studeiit, has been working along these lines with the white 
grub. I have been intensely interested in this project. 

I should like to ask, have you arrived at any idea concerning the 
quantity one should use? 

Mh. William Moore: Under ordinary conditions probably two 
or five drops will be sufficient to saturate 1 cubic foot of air and make 
allowance for absorption by the wood. By saturating a cloth Math 
nitrobenzene and tacking it in the box it will saturate the air suffi- 
ciently for effective treatment, during the night. 

Mr. W. C. O'Kane: What is the effect on plants? 

Mr. William Moore: In greenhouse fumigation it is not effective. 
You can saturate the air and kill the insects but it injuirs the plants. 
I might say that we are getting results with paradichlorolxmzene. 

have fumigated grain without injuring germination, in fact .some 
grain so treated germinated more rapidly. 

Mr. W. C. O’ Kane: What arc the results on insect eggs? 

Mr. William fMooRE: I do not think it will destroy them. 

Mr. G eorge a. Dean: In your discussion you spoke of the nitro- 
benzene as hastening the germination of the seeds. 1 should like to 
know whether you have carried on any experiments or have any data 
to the repellent properties of nitrobenzene. The reason that I 
tliis is because in Kansas, where we are carrying on experiments 
ffir the control of the kafir ant, we are trying to find some substance, 
t\ith wliich the seed can be treated, tluit will act as a repellent and 
injure the germination, I might say tluit we have found that one 
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of the methods of control for the kafir ant is to handle the grouutl ia 
such a manner as to hasten the germination of the seed, and sim e, as 
you have stated, the nitrobenzene seems to accelerate the germinriiion, 

I was thinking that, if it would also act as a repellent, it would l.c an 
excellent thing with which to treat the kafii seed. 

Mr. William Moore: It acts somewhat as a repellent to insects 
as insects leave, the animal when fumigated. 

Mr. George A. Dean: Does the seed retain the odor for any 

length of time? 

Mr. William Moore: For quite a long time. Seed treated by 
fumigation with nitrobenzene will retain a certain amount of the 
chemical but this will not injure the germination if the grain is in the 
soil. When a germinator is used the young shoots ^vill be injured by 
the nitrobenzene which has evaporated into the air of the germinator. 

President Glenn W. Herrick: We will next listen to a paper 
by Mr. II. A. Gossan 1. 

THE CLOVER LEAF-TYER (ANCYLIS ANGULIFASCIANA 
ZELLER) 

By H. A. Gossakd 

In early April, 1905, my attention was attracted to the ragged, eaten 
condition of the clover leaves on the Station farm. A great army of 
small, leaf-tying caterpillars were found to be responsible for the 
damage. The injury rivaled that inflicted at the same season by the 
clover leaf weevil, Phyionomiis pundalus. A little later a swarm of 
small tortricid moths appeared in the field, the chrysalid shells being 
numerously exposed in the trash and among the leaves where the 
caterpillars had fed. Investigation failed to discover any like degree 
of damage being inflicted elsewhere, so the insect was not specially 
followed up at the time, but was kept under observation through 
several succeeding seasons. I have not since seen it do so much damage 
as in 1905, but every year it is a somewhat inconspicuous inhabitant 
of Ohio clover fields, doing more damage than one is likely to suspect. 

Dr. (b H. Ferriald confirmed a lucky guess I made as to its identity, 
after he had compared my speoimens with three of the original speci- 
mens from which Zeller wrote his description, these having been given 
to Dr. Fcrnald by Zeller. With the exception of a brief note by Pr- 
Feniald on the species, in Psyche, V. 3, and a similar note by the same 
writer in Trans, Am. Ent. Soc., V. X, there is no literature relating 
it, except Zeller’s description of the adult published in the Verb and* 
lunjen der k.-k. Zoologisch botanischen Gessellschafft, Vol. XXV, 
1875, and a few bibliographical references. 
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Food Plants and Character of Damage 

['he known food plants are the cotnnion red, alsike and white clovers. 

] ,, til laboratory tests I conclude that alfalfa is scarcely or not at all 

r,\en. 

{ lover foliage eaten by the caterpillars presents a ragged appearance, 
the epidermis from one of the surfaces being either partially or wholly 
eiiten away, while the epidermal cover remaining appears thin, papery 
and white, except for minute splotches and streaks of green here and 
there, which, through chance, were left uneaten. Either the upper or 
lower surface will be eaten, whichever liappcns to be turned inward in 
the cell in which each caterpillar ensconces itself. When newly 
hatched, the young caterpillar chooses some natural or accidental 
depression or crease in the leaf surface, such as overlies the midrib, 
and tics the opposing surfaces together by a fine, Axhitish expansion of 
silk, this with the leaf-walls forming a hollow tube within which the 
caterpillar hides and feeds; or, vciy often, two leaflets, one of which 
overlies the other, will be tied together with silk and the caterpillar 
will feed between them. Such leaflets may be on the same or on dif- 
ferent petioles. As the caterpillars grow older they show a tendency 
to consfriict cells of considerable size, usually three-sided, each side 
consisting of a leaflet. - When full grown the caterpillars make a thin, 
white cocoon of silk wdthin their cells, and pupate. 

Life-History 

There are three broods per season. The first brood of moths appear 
in late April and early May and arc nearly all gone by IMay 20, strag- 
glers holding on till mid- June. The eggs are laid on the leaflets, hatch 
in two or three weeks, and the caterpillars come from about June 1 to 
June 20. The pupal period lasts from seven to fourteen days and the 
second brood of moths range from al^out July 1 to July 20. The 
second brood of caterpillars are at work from about July 20 to August 
lo. The second brood of pup 3 e come from a])Out August 15 to 8cp- 
tenibcr 20.. The last brood of larvse feed from the middle of September 
until some time in November, when they spin about themselves light, 
white, silken cocoons like so many of, their family relatives, and thus 
spend the winter, possibly feeding a little in mild weather. They feed 
voraciously in early Api'il, must pupate about the middle of that month, 
ui'd issue in late April and May as the first brood of moths. 

Remedies 

1 Torn this life-history it is apparent that the first clover harvest 
carry to the mow most of the larvce and pupie of the first brood, 
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and that the second cutting will take off many of the second brood. 
Fall pasturage will destroy many of the third brood. The pr seiii 
wcIl'Ostablished customs for harvesting and pasturing clover fu.nish 
a logical and effective program of control. 


President Glenn W. Herrick: The next paper is by Mr, J. s. 
Houser, 


DASYNEURA ULMEA FELT— A NEW ELM PEST 

By J, S. Houser 

Reference to this insect in entomological literature has been made but 
three times previous to the present. In 1907 and 1911, Dr: Pdt 
merely referred to it and in 1913 he described the adult form. In Hie 
latter article, immediately preceding the technical description, ])r. 
Felt states; 

This (lark brown species was reared May 7 , 1888, from aborted elm buds evidently 
taken in the vicinity of Washington, D. C,, presumably by Mr. Pergande. Appar- 
ently tlie same gall was collected at Jamaica Plain, Mass., by J. G. Jack. 

So far as the writer ha.s been able to determine, the above constitutes 
the complete recorded distribution of the insect to date. It was 
found first in Ohio, September 21, 1914, infesting an elm used as a 
street tree, Oakland Avc., Dayton, 0.; later in 1914 and in 1915 it was 
observed in a number of places in Cincinnati, 0.; July 25, 1915, a 
small elm was observed at New Alatamoraa on the Ohio River; :uk1 
July 27, 1915, an additional small elm, at Mineral, 0., was observcii 
to be inhusted. Adults bred April 28, 1915, from Dayton material, 
were sent to Dr. Felt who very kindly identified' them. Adults have 
not been bred from galls taken at other places, identification having 
been based upon the very characteristic gall only. It may be of 
interest to note in passing that the wu’itcr has been able to secure 
adults only when infested twigs Avere collected just at the time the 
foliage wais starting to expand. It seems it is true with this, as with 
some other membei's of the family having similar habits, that the 
expanding of the foliage is essential to the emergence of the adults. 

Tile injury inflicted by the species is the formation of from one to 
twenty aborted bud galls, usually at the twig tips, resulting in th^ 
checking of branch development, and ultimately in the stunting and 
malformation of the tree. In 'some of the most severe cases observed, 
70 per cent or more of the bj'anches \verc affected; in other instances 




t),. intestation was but slight. A curious, and thus far unexplained, 
Ki.iure of the problem is that the pest exhibits a preference for indi- 
vi.iiail trees, wherein a given specimen may be rather severely attacked, 
wlnie nearby neighbors of the same species are but slightly, if at all 
inh .sted. Thus far, white elm, Ulnms americana, only has been ob- 
st'i’vod to be injured. 

As previously stated, the adult has been described by Dr. Felt. 
Tho egg and pupal stages have not been observed by the writer, but 
larv:e may be found 
in nbundance in the 
gnlU of infested 
trees from midsum- 
mer until spring. 

Usually more than 
one larva occurs 
within single gall, 
in some instances as 
many as eight hav- 
ing been found. In 
two cases larvse of 
different sizes, some 
very small and some 
apparently two- 
thirds grown, were 
found within the 
same gall. Where 
more larvffl than 
one occur, they are 
not separated from 
one another by the 
gall tissue but lie in 



a mass in the center 
of the gall. There 
is probably but one 


Fip;. 7. Dasyneura nimea; typicnl gnlls slightly en- 
larged. 


brood per season. The individual larvm arc pink or flesh in color, 
3.0 mm. long and 1 mm. broad. They are typically Cecidorayid and 


possess the ‘^breast bone” like organ and ability to spring into the air 
A'naraeteristic of many of the lawm of this family. 


; lamsitism is quite common, the adult parasites emerging through 
;0Hcular holes cut through the walls of the upper half of the gall. Only 
>pecies has been reared, determined by ^Mr. S. A. Rohwer, of the 
I of Entomology, as CaUimome sp. The parasites seem to be in 
' as sensitive to the drying up of the galls as do the midges, 
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since adults have emerged from dry material kept in the labor:-(iry 
several weeks. 

The future status of the insect as a pest of course cannot be ;(ire. 
custed l)ut it w(juld seem reasonable to suppose that, on account nf it^ 
apparent rather general distribution throughout southern Ohio, the 
creatur(j has bo(m present in the state for some years. This, coiidi 
ered in conneetion with the fact that heavy parasitism sometiimi 
occurs, would tend to discourage placing it in the category of elm 
pests of prime importance. Nevertheless, it cannot be ignored, since 
individual trees arc sometimes considerably stunted. 

Concerning control measures, the one which seems most practicable 
is the ciitting awav of all twigs bearing aboited bud clusters befoio the 
foliage .starts in the spring. As noted previously, the writer has been 
successful in rearing adults, only when material was collected at the 
time the foliage was expanding, and that the parasites emerged from 
material that had been cut some time. It would seem, therefore, to 
be tlic best iiolicy to cut the twigs and leave them lie on the groumi 
in order to allow the parasites a chance to emerge. 


Pbesident Glenn \V. Hekktck: The next paper will be presented 
by hir. T. J. Headlee. 

SULPHUR-ARSENICAL DUSTS AGAINST THE STRAWBERRY 
WEEVIL (ANTHONOMUS SIGNATUS SAY) 

By Thomas J. Hkadf.fk, Ph.D., Entomologist oj the New Jersey Agricultural Ei- 
periment Sfatwn- 

The strawberry weevil appears first to have been recognized as an 
injurious insect by Glover^ in 1871 from damage done to the straw- 
berry in ^Maryland. He suggested sweeping the plants with a muslin 
net as a means of controlling the insect. Cook- in 1888 suggested the 
use of London Purple (1 lb, to 200 gals, of tvatcr) or of crude carbolk 
acid and land plaster (1 lb. of acid to 50 lbs. of plaster). RileyGii 
1885 suggested trial of kerosene emulsion and of pyrethrum mi^cd 
either with flour or water. Becbvitld in 1892 added white hellebore 
to the preceding recommendations and discounted the use of arscQ* 
icals. Chittenden, having mastered the main points in the life of the 
insect, summarized previous work of control and added a statement of 

I (ilov(T, T,, Kept! r, S. Commi.»i!iion<a' of Agric. for 1871, p. 73. 

* Cook, A. J., loth Kept. See'y. State Hort, 80 c. Mich, for 1883, pp. 151-15o- 

> Riley, C, V,, Rept. of V, 8, Coiniihi^siojier of Agric. for 188.5, pp. 276-282. 

* Beckwith, M, M,, Bill IS, Del. Agric, Expt, Stntion, 1892. 
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] own conclusions. His work is recorded in several papers, the final 
niary of which was presented in 1897 in Cir. 21, 2d Ser., Div. of 
] , U. S. Dept. Agric. He points out that relief may be had by: 
i 1 ( ’overing the beds with muslin or other similar material, (2) Cul- 
ti'.' lion of pistillate or of profusely blooming varieties, (3) The use 
of trap crops and clean culture. He suggests a trial of Bordeaux 
mixture as a repellent; the trial of Paris green and arsenate of lead, 
alone and combined with Bordeaux. Chittenden particularly recom- 
mends the practice of growing pistillate varieties, asserting -that it has 
been tlioroughly tested and found to be successful. Little, if any, 
progress in measures of control seems to have been made since the 
publication of Cir. 21. 

For the sake of appreciating the nature of this problem of control, 
wc should remember: that the damage is due primarily to the ovi- 
position habits of the adult; that it consists mainly in puncturing the 
unopened staminate buds, laying an egg therein, and cutting the bud 
stalk almost off at a point some distance below the bud; that the 
attack begins just as the early buds begin to open and continues for a 
period of about two weeks; that the insect can and does use the wild 
strawberry, blackberry, dewberry, black-capped raspberry, common 
yellow flowered cinquefoil {Potentilla canadensis) , and the red-bud 
tree (Cercis canadeiisis) and frequents wild flowers generally for 
feeding purposes. 

Covering the beds with muslin or other similar material has not 
proven a practical measure for the larger growers. The cultivation of 
pistillate varieties has not proven acceptable ow'ing to the alleged in- 
feriority of the fruit. The cultivating of profusely blooming varieties 
has not proven acceptable. The use of trap crops has not met with 
favor because all the labor incident to them will in many years be ii> 
vain owing to a natural reduction of the beetle. Clean culture fails: 
to meet with favor for much the same reason. The use of arsenicals: 
and Bordeaux mixture have not yet met with success. Chittenden 
lists a host of so-called remedies as useless— lime, ashes, plaster, Paris 
green and plaster, hen manure, a mixture of tobacco dust, lime, Paris 
green and coal oil, pyrethrum, whale oil soap, kerosene emulsion and 
sweeping with an insect net. 

In view of the wide range of food plants used by the strawLeriy 
weevil, any effort to prevent its xvork by direct destruction through 
dean culture and trap crops would seem doomed to failure except in 
districts free from woodlands and undeveloped or waste lands. If 
this is true, the problem of control is narrowed to one of rendering 
th'- plants distasteful or deadly during the two weeks when the 
dismagc is normally done. 
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Accortlinglv the writer in cooperation with Mr. Elwood Douj las' 
Countv Agent for Atlantic County, New Jersey, sot out to test vanous 
repellents and deadly substances by keeping certain plots covered vith 
them throughout the period of danger. 



''VoocLLawi 

Fig. 8. Diagram of experimeatal plots 


iMr. Douglas serured the place for work, helped to make the application and to 
keep a record of the results, 


kVo o ct l_ o, V*. 
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The tests were made on a variety (“Heritage*') growing on a sandy 
faria near C61ogne, New Jersey. Woodlands of mixed pine and oak 
^vi I' located on the southern and western side of the held and that 
par; farthest from them— -the southeast corner— was chosen. None of 
x\)i' |)lots exceeded one eighth of a mile from the woodlands, The infes- 
tatioii was rather even with a noticeable increase in numbers of beetles 
as I he woodland to the south was approached. 

Wo resolved to try contact insecticides, stomach poisons R,nd 
pure repellents. The contacts chosen were pyrethrum, wdiale oil 
soap, tobacco dust, and 40 per cent nicotine. The stomach poisons 
wore arsenate of lead both as a powder and as a spray, a dust of arsenate 
of lead (1 lb.) and sulphur (1 lb.), a dust of arsenate of lead (1 lb.) and 
sulphur (5 lbs.), and arsenite of zinc. The pure repellents were Bor- 
deaux mixture (5-5-50) and hydrated lime. 

The arrangement of the treatments Avith relation to the field, each 
other, and the checks is shown in the preceding diagram. The treat- 
ment began when about 6 per cent of the buds had been cut— a little 
later than we intended. If the determinations of the buds cut showed 
little or no protection or that the mixture had burned the plants it Avas 
not repeated. The tabic which folloAvs shoAvs the details. 


Table op TREATiriNTs and Rerults 


Plot Xo, 

Treatment 

Percentage of Buds Cut j 

Effect on 

Nature i 

Dates of j 

! 

May 5, 1915 | 

May 14, lOloj 
1 

Plants 

1 Chw.k at begidiiiiig niithiiig [ ! 2U | 

48 1 


1 

AA'hale oil soap and water, I oz. to 1 gal. 

April 30 

i i 

; 6 

i 

52 

Scorched 

slightly 

- ! 

Whale oil soap (10 oz.), pyrethrum (1 
lb.) and water (10 gals.) 

April 27 

6 

42 

I Scorched 
! slightly 

3 

.Arsenate of lead (3 lbs.) and water (oOj 
i gals.) 

April 28 

10 1 

25 

None 

4 1 

-Arsenate of lead (1 lb.) and sulphur (1 
lb.) dust 

April 30. May 6 


S 

None 

h 

Arsenate of lead (1 lb.) and sulphur (o! 
Hjs.) dust 

April 2-8, May 6 

6 

12 

None 

« 1 Home-mixed Rtinloaux (5-3-50) | Ajiril 28 ] 20 ! 

1 49 ' 

1 None 

_ 3 

Tobacco dust | 

Powdered arsenate of lead | 

April 30 

April 29. Ma.v 6 1 

! 12_ 

1 51 

1 19 

1 None 

1 None 

<) 

Powdered arsemte of zinc 

April 30 1 

Badly burned 

1 

Burned 

badly 

10 

i Hydrated lime 

Aoril 30, May 5 

1 7 : 

i 41 

[ None 


I WTiale oil snap (500 ozs,), Blackleaf 40 

1 (1 gal.) and water (oOfl gals.) 

1 .ApriUO 

1 6 

1 42 

! Scorched 
j slightly 


[ Dry pyrethrum | 

April 30 

1 11 

1 "41 

1 None 

■- 

1 PjTethrum (1 lb,), whale oil soap (10 
1_ OZ8.) and water (10 gals.) 

Aiirli ,30 

1 ' li 

1 53 

1 Scorched 

1 slightly 


Check at end nothing 

1 

i 38 

1 50 

1 
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Liinilc<l application of the two mixtures of arsenate of lead and 
sulphur ituulc on May 18, when the strawberries were in fuU b!oo„, 

did not apparently injurr the open blossoms. 

It thus appears that the powdered arsenate of lead and suLibuf 
Kivc the' best pi'otcction- 111 fact, almost perfect protection. Tiie 
plots treated with the arsenate of lead and sulphur when in full binoin 
were alnio.'^t as white as snmr while the untreated plots were (uten 
with hero and llicrc an oceasional blossom. 

The .second treatments were apiilicd when much bloom was out Init 
none of the .sulistances used the scooiid time seemed to blast the bios- 


Later in the season, a study of the cost of ti’eating with a mixture of 
powdered arsenate of lead and sulphur was undertaken. 

A j)lot 10 rds. long liy 2 rds. wide, was selected, containing 8 two-fcot- 
wide rows of strawberries running lengthwise. Care was taken to 
coat the plots to about the same extent as had proven successful in 
the experiments and the half and half sulphur-lead mixture was used. 

Nin<; and three riuart(u’s lbs. of material were used in covering this 
plot and 6.56 minutes were reciuired to go over the area. At this rate 
the amount of material per ncre is 78 lbs. and the amount of tiineh5? 
minutes and 28 seconds. On the I)asi5 of 10 cts. a lb., which is probably 
the lowest figure the half and half mixture could be had for, the co.?t 
of material for the two treatments that have proven necessary would 
be SI 5. 60 an acre. On the basis of the 1 to 5 mixture the cost would 
be about S7.30. For the sak(^ of easy figuring let us assume that the 
time required for each application is one hour. The cost of labor 
would not exceed 40 cts. an acre. 

Thus we see that the total cost for materials and labor ranges from 
17.70 to $16.00 an acre, in view of the fact that, owing to heavier 
foliage, the amount of material used was greater than that nccessaiv 
in the spring and the additional fact that practice would enable the 
operator to cover his territory more rapidly, it is probable thal the 
actual co.st of the application will prove much less than the figures 
given would lead one to expect. 


President Glenn \\b Herrick: Is there any discussion of this 
paper on the strawberry weevir.' 

ilR. WiLLi.CM ^Ioore: I was rather interested in Dr. Headlecs 
paper, '\^e have lieen working on tlie strawberry wa^evil in Minno- 
sota, but have oblaimal some opposite results. I was speaking w 
Dr. Headloe about this and he states that in New Jersey the weevil 
hibernates in woods. In Alinncsota we get the weevil coming back to 
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t> . i-ciTV patch in the fall of the year or late summer and at that time 
t-V joed on the leaves of the plants. 

[ AOiild like to ask Dr. Headlee a question. Did the sulphur and 
flic act as a repellent? 

Mr. T. J. Headlee: Purely as a repellent. Very few cases of 
(lo^n oying the weevils, 

Mr, William Moore: We find that the weevils do not feed in the 
.qniiig. 

Pkksident Glenn W. Herrick: We will now listen to a paper by 
Mr. C. L. Metcalf. 

THE EFFECT OF CONTACT INSECTICIDES ON THE 
LARV^ OF SYRPHIDjE 

By C. L. Mktcalf, Coluynhus, Ohio 
(Withdrawn for publication elsewhere) 

President Glenn W. Herrick: I am intei-ested in the use and 
effect of black-leaf 40 because it is widely used in Xew York State for 
controlling aphis on apple. 

Secretary A. F. Burgess: I would like to ask in regard to the 
method of spraying in your experiment. 

Mr. C. L. Metcalf: The tests, except one, were laboratory tests 
in which a small part of the twig was cut off and this twig and the 
aphids and larvae present, after being spi'aycd with the solution, were 
placed in a cheese-cloth covered glass jar. 

In the last experiment a section of a limb of a sycamore tree about 
three feet long was isolated with a band of tree tanglefoot at each end 
so the larva could not escape and the insecticide applied in the field. 

Secretary A. F. Burgess: Have these experiments been checked 
in the field to determine the effect of the different solutions you used? 
The solutions you used w^ere no doubt weak. The contact solutions 
licit arc being used in the field at the present time have to be strong. 
The sample can be sprayed with a weak solution but when it comes to 
fiiid applications it is more difficult to do effective work with weak 
solutions. 

C. L. AIetcalf: The black-leaf 40 was used at the strength 
rcfoinmended for de.stroying ordinarily resistant plant lice. In the 
otij('r cases the question to be determined is whether in the long I'un it 
lie more satisfactory to use a stronger solution, thus killing 
‘‘phids and larvae; or a weaker solution which would allow the 
cu'vse to remain and destroy any aphids not covered, and so not 
l^^'.;ed by the insecticide. 
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President Glenn W. Herrick: I should like to ask what sp-cies 

of aphis were used. , j i • , 

llR C h Metcalf: The two species used were Aphis spire cola 

corniiion on^Bpirea in Maine and Longisiigma earyx which is very . om. 
moil here in the lower branches of the sycamore. 

President Glenn W. Herrick: I want to ask you how they w.iiild 
compare in resistance with the green apple aphis. 

Mr C. L. Metcalf: The Aphis spireacda would be just about the 
.same, Lomjisiujnta carytv more resistant than the apple aphis. 

President Glenn W. Herrick: The last paper on the program 
will he given by Mr. ^V . C. 0 Kane. 

ARSENIC ON FRUIT AND FORAGE FOLLOWING SPRAYING 

By W- C. O’Kane, Durham, N, H. 

(Withdrawn for publication elsewhere) 

President Glenn W. Herrick: In answering inquiries in regard 
to orchard spraying I usually state that it is best to keep cattle out 
of the orchard after spraying until heavy rain has fallen. 

Secretary A. P. Hurgess: I am particularly interested in these 
experiments because the question of injuring animals as a result of 
spvaving often conics to our attention. In spraying work through- 
out the country districts that are infested with the gipsy moth, we 
adopt the policy of .spraying where the owner agrees pot to pasture his 
stock after the spray has been applied. In many cases this is perhaps 
an unnecessary precaution but it is done simply to prevent controversy 
or misunderstanding. These experiments, I believe, arc the first 
definite and extensive ones that have been carried through on this 
particular subject and the information will be of great value to cu- 
tomologlsts. 

Mr. James Troop: I want to add a bit of experience from Indiana. 
A number of years ago I carried on some experiments along this line 
in the orchard at Purdue University. The orchard was in blue grass, 
and the trees about twenty years old, so that the tops nearly covered 
the ground. During the spraying season, the superintendent of the 
farm insisted on letting the sheep run in the orchard. I sprayed this 
orchard thoroughly for three years with arsenate of lead, using as 
high as 3 pounds to 50 gallons of water. These trees were sprayed at 
three different times, each season, and the work was so thoroughly 
done that the grass under the trees was quite wet. The sheep fed all 
over this ground, but no harm to the sheep was ever noticed. 
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• hetary a. F. Burgess: We use arsenate of lead at a strength 
is greater than ordinarily used for orchard spraying, hence 
p,, re might he more danger in the applications of the spray which we 
ri.; . Early in the season 10 pounds to 100 gallons of water are used 
aiM the amount later is increased to 12| pounds and occasionally to 
1.) j-ounds if the gipsy moth caterpillars are very large and it is ncces- 
iijiiy to kill them quickly. Emphasis should be placed on the necessity 
of keeping the spray mixture thoroughly agitated. We have en- 
countered considerable difficulty in having the arsenate of lead prop- 
erly mixed with water before it is placed in the tank. Mr. Worthley 
has just devised a churn which can be used to thoroughly mix the 
material. This is a matter which should be given attention if thor- 
ough spraying is to be done. 

Mr. W. C. O’Kane: Regarding arsenic left on fruit after spraying 
^vith arsenate of lead, I think I am safe in saying that you never see on 
apples in the market enough poison to cause the death of anyone. 

Adjournment 12.00 m. 

Afternoon Session 
Tuesday, December 28, 1915, LSO p. m. 

President Glenn W. Herrick: The first paper on the program 
will be given by Mr. W. H. Goodwin. 


THE CONTROL OF THE GRAPE BERRY WORM (POLYCHROSIS 
VITEANA CLEM.) 

By W, H. Goodwux, Wooster, Ohio 

The grape-berry moth has been known in Ohio through its injuries 
for nearly fifty years. A number of entomologists have contributed 
to a knowledge of its life-history and habits: among them are Walsh, 
Riley, Siingerland, Johnson and Hammar. Several others have been 
engaged, at various times, in economic measures for berry moth con- 
trol, but were only partially successful. Experimental work for berry 
Worm control was carried on in 1906 to 1909 by Professor Gossard 
and assistants, but was finally discontinued on account of the disap- 
pearance of the serious infestation of the previous seasons. 

Beginning with the seasonal life-history, the winter is passed in the 
pui)al stage. The larva spins a silken cocoon in the fall inside a fold 
0!' flap cut out of a grape leaf. These leaves are usually flat on the 
giuiind, or they have only one edge buried in the soil, but they are al- 
Ways soft and moist. This seems to be the proper condition of the 
B:!: to make it an attractive place where the larva can spin up for the 



92 


JOURNAL OF ECONOMIC ENTOMOLOGY 


Winter These tiny pupal cases lay on the ground all winter, non ally. 
L they break loose from the body of the leaf and are of en w, shed 

sonic diLnee from the place where they spun up by th^ 

snow and by heavy rains with a large run off of surface water. Re ords 
of several such occuiTonces have come to my notice and on two ,eoa. 
sions in part icular, several vineyards were practically freed rom nen, 
worm for a season by being overflowed and having all the ^eave^ and 
cocoons washed away. A few of the pups arc killed through hdlmg 
into crevices in the soil of the vineyard and being buried so deeply 
thev cannot get out again. Many of these pup* arc killed by severe 
freezing weather when the soil is dry and is not covered with snoiv. 
The mortality is low, however, when we have snow and wet weather 
throughout the winter. The extreme variations of an open winter 
together with dry soil may be largely responsible for the high rate of 
mortality. A large per cent of the specimens kept in breeding jars 
with moist or wet soil emerged in the fore part of June for three sue- 
cessive years, while others, kept under the same conditions, excepting 
that the soil was extremely dry, failed to emerge or the brood 
represented by only 18 to 50 individuals when over 400 pup* bad 
been placed in the breeding cage in the preceding October. 

In the latter part of the first week in June to as late as the 25th day 
of June in sonic seasons, the liny pup* begin to get active and wriggle 
or swing the rear segments back and forth, iivo roivs of small sharp 
spines on each of the abdominal segments from the second to the eighth 
inclusive, and one row on the ninth segment, (*atch in the sides of the 
silken wall of the cocoon and push the pup* out of the eo(‘oon if the 
struggling is continued. The front row of spines on each of these seg- 
ments are larger in size, fewer in number, and do not extend moie than 


one-third of the way around the dorsal side of the pupa, while the rows 
of smaller, shorter spines extend approximately half way around each 
of the eight segments. The swinging of the abdominal segments back 
and foitli, sideways, and with a spiral or rotary motion makes the^c 
rows of spines catch, and every move pushes the pupa out of the co- 
coon. The operation takes only a few minutes' time until the pupa e 
about half-way out of the silken cocoon, or in case they are buried 
only a slight distance below the surface, they struggle until the tho- 
racic segments of the pupa project above the surface of the soil. Thfi 
pupal skin splits along the back to the first abdominal segment and 
the moth works out of the pupal skin, leaving almost half ot the 
empty skin projecting out of the cocoon. The wings expand and 
harden in 15 minutes to half an hour, but the moth will often rema'a 
on some stick or dead leaf for several hours before it attempts to fly- 
If they are left undisturbed, they will sometimes remain in one jdac^ 
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J. ) S.OO or 9.00 a. m. to 2.30 or 4.00 p. m. before flying to some other 
,, iiinik However, they arc usually able to fly in about twenty 
after emerging. The moths seldom fly until late in the 
noon, usually becoming active about 2.30 to 4.00 p. m., and when 
r-uiifiiied in the breeding cages make frantic efforts to escape aliout this 
liiiic of the day. When not confined, they fly to the under side of some 
viiic or deeply shaded section of a vineyard, usually settling on the 
ciines, where they are very inconspicuous on account of their similarity 
of coloration. In fact, it is only after a careful search that one can find 
them at all. Seemingly selecting the deep shade, the females lay most 
of their eggs in those portions of the vineyard where the foliage is 
very dense, especially when the berry \vorm infestation is not heavy, 
and the ground slopes toward the level sections having the heavy 
growth. Those parts of vineyards w^here the soil is seriously depleted 
and the yield of grapes is approaching a minimum, are seldom injured 
much by the berry worm. In many vineyards -where poorly nourished, 
dwarfed vines carry only a small amount of foliage they are scarcely 
injured at all. 8ome vineyards, wdth areas of strong and weak vines, 
arc scarcely infested on the light areas while severely injured by the 
berry worm on the strong, vigorous vined areas. 

In northern Ohio the moths seldom emerge in numbers before the 
8th to the 12th of June, varying Avith the season. Sometimes part of 
the brood emerges a few days earlier or later, but the main part of the 
brood usually appears from the middle to just a few days after the 
close of the blooming time of the standard varieties of grapes. In 
confinement, the moths laid some eggs from four to seven days after 
they emerged. A few individuals were tardy in emerging and others 
‘Were equally tardy in oviposition. This makes it difficult to give 
exact dates for spraying, and the variation of blooming time of the 
grapes through seasonal variations complicates matters still more. 
Individuals of this brood of moths often live for ton to seventeen days, 
giving a long period of time for oviposition and making the appli- 
cation of a single poisonous spray of little apparent vahie. Poisons, 
adhering to the rapidly growing grape berries, are- soon decomposed 
and also cover a relatively small part of the berries after ton days’ 
time. 

The larva of the grape berry worm usually feeds on the pulp of the 
Jejries, In June, a partially grown larva has often Avebbed together 
5a of a developing cluster of grapes and devoured the small berries 
.stems, living inside of the protecting Aveb. These webs Avere plen- 
in some vineyards by the 25th of June and many of the larvse 
*• ue almost full grown. Large numbers of these larvte w'ere collected, 
d md not emerge as moths until the first Aveek in August. The 
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larviu are veiy active and often wriggle out of the grape bunch ii- thejf 
attempts to escape, spinning down on a silken thread unless th yar^ 
violently disturbed. In the vineyard, these larvee always spin .ip oq 
the young and tender leaves of the growing grape cane. The older 
leaves seem to be too thick and harsh and in some way unsuitable for 
the forming of a cocoon near their edges. The cocoon is usually inade 
on the edge of the thin, soft, rapidly growing leaf. In a few days the 
growth of the leaf will tear the tissue along the edge of the cocoon^ 
and a few of these cocoons fall to the ground, but the larger part hang 
to the grape leaf by a mere shred of leaf tissue. The late individuals 
of this first l)rood of larv:e cause the rapidly growing grape berries to 
split open when the small larva destroys the pulp cells just below the 
skin of the berry. The tissue above, being cut off from a supply of 
nourishment, cannot grow^ or expand. The remainder of the berry 
continues to grow and the berry bursts open; sometimes it gets red on 
the edges of the break. The larvm of the August brood rarely cause 
any bursting open of the berries. The grape berries are growing more 
slowly at this time and the purple spot on the side of the berry is the 
first visible sign of injury. 

The opalescent eggs of the berry moth hatch in five to eight days and 
the larvae develop rapidly in the young clusters of growing bcim 
Usually the earlier individuals web part of a bunch of berries together 
and often destroy almost half of the small cluster of grapes. Berry 
worms of this brood brought to Wooster from Euclid and Dover, 
Ohio, transformed to pupa) about the 20th to 30th of July in 1913 and 
1914, but did not transform until the 1st to 7th of August in 1915. 
Larvm collected from around Wooster, fifty miles further south than 
Euclid or Dover, transformed into pupa) almost a week earlier and the 
moths appeared from the 27th of July to the 2d of August in both 
1913 and 1911; The main part of the brood of moths from the region 
of Lake Erie did not appear until the 5th to the 10th of August in 1913 
and 1914, but were much later in 1915, the bulk of the brood coming 
August 11 to 17. In 1908, the moths of this brood were bred from 
material brought from East Cleveland and the greater part of them 
emerged during the latter part of July, ranging from the 29th to the 
4th of August. From a scanty amount of Wooster material collected 
in July, 1909, moths appeared July 20 to 29, only a small number of 
moths emerging from the breeding material. The moths, eimaging 
in the fore part of August, commence laying eggs in 3 to 5 days and 
continue to deposit their semi-transparent, slightly oval eggs for 
about 7 to 11 days. The eggs are normally glued to the side.s of the 
berries, but they are olten placed at the base of the berry stem jnsl 
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it sweils in size, very close to the berry. If the brood of moths 
jv eggs may be found on almost every berry. At Venice, 0., in 
1915, as many as 62 eggs were found on a single bunch of 47 
tb: iwba grape berries. One section of the vineyard averaged almost 
{in ' to every berry on the vines. A large series of bunches were 
ex:iinijicd and the number of eggs and berries were counted. Sprayed 
sociions of the same vineyard averaged a little less than one small 
worm to the bunch of grapes. In 1913, similar conditions were found 
at hast Cleveland, and eggs were very plentiful in a number of vine- 
vnrds, especially on the Catawbas. Many eggs were found in 1915 
which turned dark and failed to hatch. They were readily broken, 
but did not seem to be parasitized, rather appearing to be infertile 
or else attacked by disease. 

In the latter part of August and the first few days of September, 
SHIM 11 larvsc can be found in abundance, but I have been unable to find 
any full grown or almost mature larvjB at this time. These larvie 
develop rapidly through the last week in August and the month of 
September. As the berries begin to ripen, the juices within the wormy 
berries ferment, and the berry worm larva seeks an adjoining berry, 
webbing the berries together as it attacks them. The juice of the 
abandoned berries ferments and evaporates so that a large part of those 
in uiis prayed vineyards are only empty shells by picking time. The 
berries look all right from a distance of 10 or 12 feet, but close inspec- 
tion reveals the fact that what ought to be grapes are nearly all mum- 
mies with only the form of the grape berries. Each full grown wmrm 
ill early October averages from 4 to 9 berries which it has injured or 
rendered worthless. 


Control Experiments 

A large series of experiments for the control of the grape berry worm 
ft’orc performed by Prof. H. A. Gossard and J. 8, Houser at Kelley's 
Island in 1907. The author made the larger part of the final counts 
and completed the season's experimental work. Various poisons and 
stickers or spreaders with fungicides were used on plots large enough 
to demonstrate their practical value. Paris green, arsenite of soda, 
Did arsenate of lead were used in combination with Bordeaux mixture; 
u’on sulfate mixture, with resin soap, laundry soap, and arsenate of 
5l lead was used alone. The poisons were used at varying rates and 
i' uh single and double treatments, using the fixed spars on the trac- 
tion spraying machine. Spraying, directing the nozzles by hand, was 
tried and compared with machine spraying. The following 
tildes indicate the results of the various treatments. 
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Fungicide and Sticker No. of How Pt r 


lOiSUIl - — 0-- A r J Ti- 

Sprays Applied V, urijy 

p^,ig green Bordeaux and soap 2 Single machine 

Arsenite of soda Bordeaux and soap 2 Single machine ii] 

Arsenate of lead Bordeaux and soap 2 Single machine 20.4 

Paris green Bordeaux and soap 2 Double machine 10.$ 

Arsenite of soda Bordeaux and soap 2 Double machine 11.6 

Arsenate of lead [Bordeaux and soap 2 Double machine 4 ,s 


Single nuK^hinB sprayings failed to give results largely 
enough spray did not reach and cling to the grape bunches to be 
effective. These sprayings were made about June 20 to 22 and July 
8 to 12. The various spreaders and stickers used with 3 pounds of 
arsenate of lead paste gave results as follows: 

Per cenj 
Wormy 


Bordeaux and iron sulfate 10.1$ 

Bordeaux only S.o! 

Bordeaux and soap 7.9 

Bordeaux and resin soap I -I' 

nand-.sprayed, Bordeaux and laundry soap 2.9 

Unsprayed 


The spray was applied at a pressure of 70 to 90 pounds and double 
sprayed with fixed spars, excepting the hand-sprayed plot. 

In 1908 similar experiments were made by the author under Pro- 
fessor Gossard’s direction, at Euclid, 0. Comparing single and double 
machine-sprayed plots and hand-sprayed plots, some differences ait 
shown: 

Per ceDt 
Wormy 


Single machine sprayed 21 .o 

Double niacliine sprayed 10 --1 

Hand-spj'ayed (with soap) d 

Double machine sprayed (with soap) 4.11- 

Uasp rayed 47.00 


Arsenate of lead 3 pounds to 50 gallons of 3-6-50 Bordeaux was u?e( 
in these tests with 1 pound of dissolved laundry soap as a sticker an( 
spreailer where soap was added. The spray was applied with a trac 
tioii machine at 00 to 90 pounds pressure. Straight spars with th 
nozzles pointing at right angles to the row of grape vines were iiscdii 
the machine work. 

In 1907 and 1908 the applications of spray were made just hefor 
the gi'apes bloomed, again about June 18 to 22, and the 10th to loti 
of July, when three sprayings were given. 
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Control measures were at first devised with the idea of reducing 
be ?^ize 0^ broods of worms, there being supposedly three 

)roo(is, thus preventing the serious attack of the last brood in the 
(.< 1 ^ 011 . The large quantities of poison used was dangerous and much 
loubt was expressed concerning the possible deleterious effects of 
ipray still adhering at picking time. The life-history of the berry 
vorm was incomplete, leaving the experimenter without definite ideas 
)f the exact time to spray and with what to spray in order to control 
t. The striking result obtained by Professor Gossard at Kelley’s in 
[907 indicated that the date of spraying should be pushed as late as 
vas consistent wuth safety, but its limit was undetermined. Life- 
listory studies have shown, however, that in the 1907 experiments 
he third spraying of the season w'as made before the first brood larvse 
,vcre half grown and many larvae had not been hatched for more than 
1 week. The poisonous effect of this spraying wmuld be of little value 

the 3d to 10th of August as experiments of later years have shown. 

Ill 1909 a small vineyard at Wooster at the Ohio Agricultural 
Experiment Station w^as sprayed with dilute lime-sulfur 1 gallon in 
)0, with 3 pounds of arsenate of lead, and compared with arsenate of 
cad 3 pounds, Bordeaux 3-6-50, and 1 pound of soap. The lime 
mlfur practically defoliated the section treated and also destroyed 
die set of grapes. These were the only important results of 1909. 

The grape berry worm control work was discontinued for several 
years on account of the difficulty in getting satisfactory cooperators, 
ind also the partial disappearance of the berry worm. 

In the fall of 1912 grape growers in the East Cleveland district ap- 
pealed to the Ohio Agricultural Experiment Station for help, as the 
oerry worm had almost destroyed their crop. A similar appeal came 
from the west of Cleveland District in 1913. 

In 1913 experimental work for the control of the grape berry worm 
ivas begun in the vineyard of Dr. C. C. Arms at Euclid, 0. The 
ipririg was cold and the grapes were slow in starting. Experimental 
^vmrk was based on previous experience and on the woik of Johnson 
and Hammar at North East, Pa., given in Bulletin IIG, Part II, 
Bureau of Entomology, U. S. D. A,, and a program planned accord- 
iDgly. Life-history studies had Ijeeii started the fall previous as con- 
trol measures depended largely on knowing the habits of P. viteana in 
northern Ohio. 

The set of bunches before bloom W'as light, promising only a small 
crop of grapes for 1913. Plots w’cre selected and a spraying made 
he! ore the grapes bloomed. The plots selected were located on almost 
l^wel land and each plot consisted of about two-thirds of an acre of 
giapes. The larger part of this section was Concords, but the plots 
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included some Catawbas, Delawares and a few Niagaras. A series 
of different sprays were used, applying the poison at different strength, 
using it without and with Bordeaux (3-4-50 and 4r-4-50) and also 
without soap, with soap, and with Bordeaux and soap in order to 
compare the effectiveness of the poison in different combinations. 
The various plots wxre sprayed just before the grapes bloomed June 
9 to 12, just after the grapes bloomed June 18 to 21, and again on July 
18 to 21. No moths had appeared at the latter date, but it was 
thought best not to digress too radically from previous experimental 
work in which good results wxre obtained. In the hand-sprayed 
plots the first and second sprayings were omitted to test the value of 
one thorough spraying later in the season. 

The bulk of the brood of moths coming almost three weeks after 
the third spraying, together with the final results showing serious 
injury by the grape berry wmrm throughout the vineyard, seemed to 
indicate that the final spraying must be made some two or three W'ccb 
later than had been previously recommended. 

The spray was applied with a powder machine of large capacity and 
at 200 pounds pressure. The spars were of the fixed type, but the 
nozzles w^ere not pointed at right angles to the grape row. The noz- 
zles were placed comparatively low^ down and w^ere angled so that the 
spray was Ibrowtv upward and outward as weW as forward and back- 
ward, meeting the roof of the leaves edgewise instead of throwing the 
spray against the roof-like protecting surface of the leaves. The 
special spars were designed by the author, in order to completely cover 
the bunches of grapes with spray in a thorough manner, approaching, 
if possible, the best hand-spraying in covering capacity without extra 
labor. The ability to cover a considerable area of vineyard rapidly 
with a minimum expense for labor was also an important item, as 
directing the spray nozzles by hand adds to the cost of spraying grapes. 
These spars with the nozzles angled outAvard and upward saved the 
labor cost of the tw’O men required to direct the nozzles in hand spray- 
ing. Paste arsenate of lead w'as used in varying amounts and in com- 
binations wdth Bordeaux and soap. The results are given belo^v with 
data concerning the treatment of the plots: 


Plots at Ecclid— 1913 
FiM Application, June 9 to 12 


Poison Funsioide 

Sticker 

Plot 1 As. of Lend 3? Burd. 

“ 2 “ •• 3^ 3-4-30 - 

Hard Soap If 

3 " '' 4f 4-1 t30 


" 6 “ 3f 3-4-.50 " 

Ftonr in Paste 4| 
Hard Soap 
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Second Application, June 18 to 21 


— 

Poison 

Fungicide 

Sticker 


Plor 1 

As, of Lead 3| 

2-3-50 Bord. 

Hard Soap 1| 



3-4-50 “ 



•• 

. » » if 

4-4-50 “ 

M » 


•• + 

a u w 3^ 


U U 


■■ 1 

„ „ « 31 

3-4-50 “ 

Flour in Paste 4# 


G 

„ 3# 

3^-50 

Hard Soap If 

Counts 


Third Application, July 15 to 18 

Sept. 10, 11 


Poison 

Fungicide 

Sticker 

Wormy 

Plot 1 

As. of J^.ad 4# 

2-3-50 Bord. 

Hard Soap If 

26.7 % 

2 

a .. u if 

3-4-50 “ 


33.1 % 

'' 3 

U U U Qf 

4-4-50 “ 

“ “ u 

19.4% 

4 

. U u 4^ 


“ " u 

45.7% 

5 

u . 3| 

3-3-50 " 

Flour in Paste 4jf 

26.4% 

“ G 


3^50 “ 

Hard Soap 

24.4% 




Unsprayed 

84.0% 


Paste Arsenate of Lead used in 1913. 


In the 1913 tests, arsenate of lead was used alone, with Bordeaux, 
2-3 50, 3-4-50, arsenate of lead with soap, and with Bordeaux and 
soap, with flour paste and Bordeaux, and a few vines were sprayed 
in July with arsenate of lead and gelatine for a sticker and spreader. 

Arsenate of lead with Bordeaux, 2-3-50, and 1 pound of soap gave 
as good results as any of the other stickers and spreaders used, and waa 
not as difficult to prepare, also it cost less than the other spreaders 
and stickers with the poison. 


1914 

The experimental work of 1914 for berry worm control was more 
extensive than on previous years as the members of the Dover Fruit 
Growers’ Association cooperated with the Department of Entomology 
of the Ohio Agricultural Experimental Station in addition to the work 
at Euclid, 0. In the plot work at Euclid, arsenate of lead was used 
at the rates of 2 pounds and 3 pounds of the dry or powdered material 
each 50 gallons of spray. These amounts of poison were used with 
f'ott soap, with 2-3-50 Bordeaux, with iron sulfate Bordeaux, with 
Eoj deaux and soft soap, and with cheap molasses as stickers Or spread- 
Hand spraying was also tested in comparison with machine 
. The results are listed below : 
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Plots at Euclid — 1914 



June 8 to 10 



June 24 to 27 


Poison Fungicide 

Sticker 

Poison Fungicide Sticker 

1 

As. of T.ead 2? 2-3-.10 Bord. 

Soap 2jf 

2# 

2-3-50 Bord. Soa]> 2:- 

2 


“2f 

2# 

“ 2« 

3 

“ “ 2| 2-3-50 " 

(D gal. 

2# 

2-3-50 “ (l^gal. 



Molasses) 


Molasses) 

4 

« ‘‘ “ 2i (Bord. 2X4X 

Soap 2§ 

2# 

(Bord. 2X4 Soap 2. 


50 with 4 of 



X50 with 4 


Iron Sulfate) 



of Iron Sul- 





fate) 

5 

“ « 2| 2-3-.50Bord. 


2# 

2-3-50 Bord. “ 2| 

6 

Hand Sprayed ‘‘ 



“ '• 

6a 

a ,i 



n u 

6b 

‘‘ 






Poison 

Fungicide 

Sticker 

Monny 

1 

As. of Lead of 

(Nicotine Sulfate 

2# Soap 

2. if; 



1-1000) 



2 



2f “ 

7.10F 

3 

“ “ “ 3| 


(Ugal. 





Molasses) 

10.40b 

4 

« » 

Nicotine 1-800 

2j Soap 

4.49^; 

5 


2-3-50 Bord. 

2# “ 

1.9S^c 

6 

“ » « 3^ 


ic it 

.m 

6a 

„ -( 


a it 

2.1(5 

6b 

j( if <( <1,^ 


U 

1.43';: 



Unsprayed 


33.20^. 



Neighboring Unsprayed 

54.00''; 


Soft soap was used as it cost about half as much as hard soap. 


In the various plots, arsenate of lead as the poison gave a wide rauge 
of results with the different stickers or spreaders and fungicides. 
Arsenate and soap and arsenate and molasses gave the highest per- 
centages of wormy grapes of any of the sprayed plots. In plots 1, o 
and 6, very similar results were obtained but plot 6b with only one 
thorough spraying in the latter part of July had only 1.43% of wormy 
berries. In the Dover region similar results w^ere obtained when in- 
structions were followed and the sprayings w^ere carefully done. 
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Dover Experiments— 1914 


Sprayed about 
June 8 to 11 

Sprayed about 
June 22 to 26 

Sprayed about 
July 30 to Aug. 5 


As. of Lead Sj Paste 

As. of Lead A§ Paste 

As. of Lead 
(In one case, Bor- 


Vine- Bordeaux 2-3-50 

Bordeaux 2-3-50 

deaux 2-3-50) 

Per cent 

vfiid (soft) 2# 

Soap (soft) 2§ 

Synip 1 ^ gal. 

Wormy 


'1 


(July 23 to 30 


'2 “ 

U l( <( 

Hand-sprayed 
in some sections) 
July 23 to 30 

3 to 7 % 
2 to 5 % 

‘3 

4 


Hand-sprayed 

lto4 % 
1 to 2.5% 

0 

July 8 to 15 


8 to 11% 

i) 

“ 8 to 15 

July 22 to 31 

3 to 22% 

8 

(No v'orms present) 

Unsprayed 

0 

9 


July 23 to 30 

6 to 10% 

10 


Unsprayed 

3 to 11% 

11 

I'lisprayed 


(Sprayed about 

July 10) 

14 to 37% 
31 to 68% 


* Sprayed witli power rtioohines. 


In the Dover experiments each cooperator did all of the spraying 
in his vineyards, the author only giving directions when to make the 
applications and what to use. 

The sprayings were made with whatever type of machine the coop- 
erator could afford to purchase or the machine he already owned. 

In some cases the applications were made at times when they were 
of little value, and others used inadequate and inefficient machines. 
The results show the value of proper spraying, as some of the coopera- 
tors who obtained the best results had the worst infeslaiions of berry 
worm to fight. 

Some striking results were often side by side, among them being the 
extremes of worminess in the berry worm control work; from full foliage 
to no foliage on Delawares on September 23 where the 2-3-50 Bor- 
deaux held downy mildew in check, while arsenate of lead alone did 
not do so, and the fruit on the defoliated section did not ripen well. 
A few examples of spraying with 4-4-50 Bordeaux were found and the 
^fluted cane growth and reduced amount of foliage were very notice- 
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able, especially where this strength of Bordeaux was used before and 
after bloom with arsenate of lead and soap. 

The results obtained in 1913 and 1914 left little doubt that tb 
spray before bloom and the one following 6 to 8 days after blooming 
were not of as much value as the August spraying in controlling the 
berry worm. In 1915 the spraying before bloom was omitted emirely 
except in a few badly infested vineyards. Some of the best result s ob- 
tained were in vineyards which received only one thorough spraying 
in August with 3 pounds powdered arsenate of lead in combination 
with 2-3-50 Bordeaux and 2 pounds of soft soap. 


Euclid Experiments— 1915 


Plot 

June 29 to July 2 


Aug. 4 to 7 

Sept, 20 






Bor- 


No. 

As. 

of Lead Sticker Bordeaux ^ 

Vs. of Lead Sticker 

deaux \V 

ormy 

1 

6# Paste Soap Soft 2| 2-3- 

-50 

6# Paste Soap 2§ 

2-3-50 

8.6(; 

2 

61 

u a 2i 


(if “ “ 2# 



3 




‘Si Dry “ 2# 


17. P; 

4 




4# “ " 2i 

2-3-50 

9. 

5 

2§\ 

Dry “ " 2. 2-3 

-.50 

if “ " 2# 

2-3-.50 

lO.G^c 

6 

2,t 

“ “ 2-3 

50 

2i “ 2j 

2-3-50 

17 

7 

n 
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E. L. Stetjks, Sandusky, 0., 1915 
Sprayed August 8 to 12 

As. of lead 3# Corona Dry Bordeaux 2-3-50 Soft Soap 2# 

Counts October 7, 1915 
Hand-sprayed August 8 to 12 

Wordens 3% wormy Catawbas 2 % wormy Concords 3.5% wormy 
Hand-sprayed August 15 to 17 
Concords 9% wormy Catawbas 10% wormy 
Unsprayed 

Concords 77% Wormy Wordens 46% wormy Catawbas 89% wormy 

3'lie experiments for the control of the grape berry worm in 1915 
yere more extensive than in the years just preceding. The work was 
jonducted in several different grape growing districts in northern 
3hio in order to ascertain the practical value of the previous experi- 
nental work. Wherever the cooperators follow^ed instructions and 
iiade the heavy application of spray carefully and thoroughly, good 
'esults w^ere obtained, averaging less than 15 per cent wormy in the 
'ace of heavy infestations, ranging from 28 to 97 per cent wormy in 
insprayed vineyards. The various cooperators who sprayed at other 
:imes, not following instructions, only confirmed the striking results 
ibtained by spraying at the proper times. A large number of such 
.nstances have been carefully observed, although not all of the spray- 
ing was done by cobperators in the berry worm control work. 

The studies of the life-history and control of the grape berry w^orm 
have included a large amount of experimental ivork. The moist 
leaves lying on the ground and upon w^hich the lierry worm spun up 
in the fall were gathered and destroj’ed on a fairly large acreage, 
resulting in a material reduction of the berry moth the next summer. 
The owmer found he could pick over from one to three acres per day 
depending upon the condition of the vineyard. 

Plowing in the latter part of May, covering those pup® still in the 
vineyard, seemed to reduce the numbers of moth in June but w-as only 
[jartially effective. 

Spraying throughout the season has been tested in comparison with 
one, tw’o and three sprayings. Varying amounts of poison were used 
ndth molasses, iron sulfate and lime, soap gelatin, flour paste, nicotine 
sulfate and different strengths of Bordeaux mixture as spreaders or 
slickers and for fungus disease control. The arsenate of lead, soap, 
Bordeaux combination has proved the most practical, the cost and 
labor of preparation being less and the results obtained indicate it 
more effective than other combinations. 

^lany kinds of sprayers and equipment w-ere used. The po^ver 
spriiyers with narrow trucks and 100-gallon tank making the ma- 
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cliine not over 7 feet long exclusive of the tongue, were the most ofii. 
cient and convenient machines. The spars with the nozzles throvriug 
the spray upward and outward were very good for the June sprraing 
when the foliage and cane growth was not extremely heavy and the 
spray would reach the grape bunches. 

For the August spraying the trailer method, applying the spray by 
hand, is more effective and economical, as it is impossible to cover 
every grape bunch with spray with fixed spars at this season of the 
year. In 1914 the spar method proved almost as good as hand appli- 
cations but the wood growth was not heavy. In 1915 the wood 
growth was extremely heavy and hand spraying was much better 
than when fixed spars Avere used. 

Nozzles arc very important accessories in grape spraying. The 
small-capacity, shorUrauge nozzles are of little value. Nozzles having 
a carrying capacity or range of 8 to 12 feet at 200 pounds pressure per- 
mit the operator to reach every grape bunch without tangling hb 
nozzles Avlth the grape vines. A four-foot bamboo covered rod was 
more convenient to use than any other length. These were used on 
lea<ls of hose 40 to 60 feet long. 

The vulnerable spot in the life-history of the grape berry worm, to 
tlio author appeared to be at a time just preceding the depositing of 
the eggs upon the berries. The moths emerging in June rarely come in 
a short period of less than one Aveek, although in 1914 the bulk of the 
brood came in 4 to 5 days. The August brood of moths comes Avith 
a rush, almost 90 per cent of the pupre transforming to moths in 6 or ' 
days.* The egg-laydng period is also not so extended. In 1915 large 
numbers of moths placed in cages with bunches of grapes sprayed with 
arsenate of lead died AAithin 2 days, w’hile those confined with im* 
sprayed bunches lived from 4 to 11 days. This is worthy of furUier 
investigation, as it may only happen Avhen the moths are in confinement. 
No eggs Avere depo.sited in the first mentioned cage, but in the latter 
eggs AA^ere plentiful, in the field the first eggs could be found on the 
10th of August, 1914, but could not be found until the 14th of August 
in 1915. On August 15, 1915, they could be readily found at San- 
dusky, 0. "West of Cleveland a fcAV unhatched eggs w^ere found on 
the grapes on August 24, 1915, but they were not plentiful. A fcAV 
unhatched eggs were found on the grapes at Sandusky during the 
first Avoek of September. 

In the control w’ork the best results hav'e been obtained by the heavy 
applications of 4 pounds to 6 pounds of arsenate of lead paste in 50 
gallons of Bordeaux AAith 2 pounds of soft soap, the week following the 
blooming of the gmpesw’hen the largest berries are about one-cightb of 
an inch in diameter. The second application comes between six and 
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u weeks later or approximately seven weeks after the grapes 
This late application of spray should be heavy and thorough, 
every bunch of grapes with spray, preferably by the trailer 
in-riiod. Normally, in northern Ohio this spraying comes between 
|j(‘ :>d to 12th of August and may be the only one needed, 
j'roin 80 to 200 gallons of spray per acre have been used in the 
aiious experiments. For the June spraying 100 to 120 gallons per 
ere applied with spars was effective, but the August spraying requires 
bout 160 gallons per acre applied by hand. The greater amount of 
)oison. 6 pounds paste, should also be used in this spraying. The 
iiiouiit of poison adhering at picking time is undoubtedly small, 
Ithough considerable spray may st.ill be visiljle on the bunches. Dur- 
n>T the six to nine weeks belw’een the lime of the last application of 
pray and the time of picking, the poison is almost wholly oxidised or 
lissolved and no injurious effects will result from eating these grapes, 
rho total weight of the crop of grapes well sprayed is from two to five 
iinos as much as from similar areas of unsprayed vineyards. Several 
n>taiK‘es of even greater differences in weight of the crop at harvest 
liue have been observed, the most unusual being about 900 pounds 
I'om an unsprayed acre and 9,700 pounds from an acre of sprayed 
'iucyard. One-third of a ton of Concord grapes or one-fourth of a 
on of Catawbas will generally cover the cost of making two thorough 
;]ipli(‘atioris of spray. Does it pay? Is it worth while? 


President Glenn W. Herrick: I should like to ask, Mr. Good- 
viii, how many broods did you find? 

Mr, W. H. Goodwin: Two broods. 

President Glenn W. Herrick: These accord with Johnson and 
lannuar? 

Mr. W. H. Goodwin: Yes sir, excepting that both broods of the 


noths emerge earlier by ten days and I have never had any erratic or 
>nt of season broods. The hatching of the first brood of berry worms, 
il<e the emergence of the moths, is distributed over a period of four or 
ivp weeks and the worms are only partially controlled by the spray- 


made five to nine days after the grapes bloom. In northern Ohio 
liost of the first brood moths emerge from the 5th to 12th of August, 
*6 to 95 per cent of them appearing in seven to nine days. A thorough 
I'Uid s])raYing at this time poisons most of the worms soon after they 
uueh. Thus one thorough spraying destroys practically all of the 
■ecoiirl brood worms. The former recommendations provided for 
c applications of spray by the middle of July and were too early 
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to effectively poison larva? hatching a month after the last spr iying 
was applied. 

President Glenn W. Herrick: Have you found eggs oi the 
moths appearing in the spring? 

Mr. W. H. Goodwin; Yes. 

President Glenn W. Herrick: Where are they usually laid? 
Mu. W. H. Goodwin: On the stems of the young grape cluster. 
The late moths of this brood deposit them on the small berries, 

Mr, W. C. O'Kane: One of the most interesting and valuable 
features of this paper is the way it illustrates and emphasizes the 
importance of timeliness and thoroughness in the application of a 
remedy. Mr. Goodwin has not used any different remedies from what 
have been used before, but his success is due to the way he has w orked 
out tlie manner of application and the time of it. 

President Glenn W. Herrick: Mr. J. L. King will now present 
his paper. 

NOTES ON THE CONTROL OF THE LESSER PEACH TREE 
BORER 

By J. L. King, Cleveland, Ohio 
(Withdrawn for publication elsewhere) 


President Glenn W. Herrick: Is there any discussion or 
questions to ask Mr. King? 

I was interested in one point namely, that the paper emphasized the 
fact that a substance effective in one territory under certain climatic 
conditions is sometimes of no avail in a wider territory or different 
climatic conditions. 

I would like to ask if the asphaltuni used was of the same grade as 
that used in California? 

Mr. j. L, King: Yes sir. We wrote to the California people 
and bought from the same firm. 

I want to emphasize the fact that had I drawn my conclusions in the 
fall of the same season that the asphaltuni was applied, the results 
would not have appeared so destructive but instead I allowed the 
trees to remain through the winter so as to get the effect of freezing. 
This seems to have brought out fully the injurious effect of the asph^il' 
turn upon the bark. 

President Glenn W. Herrick: How was that applied? 
continuous rings? 

Mr. j. L. King; In some cases rings about the base of the trunk 
and in others over the w’ounded areas of the bark. 
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Mr. E. P. Felt: I would like to ask Mr. King if he saw any 
evi>i‘‘)U‘es of the inner bark being penetrated or discolored by the 

asliiialtum? 

Mr. J. L. King: Not until late in the season did I get discoloring 
of jhe bark. When removing the bark it seemed to be very green 
(luring the first part of the season. 

Mr. E. P. Felt: How were the trees the spring of the next year? 

yiR. J. L. King: In the following spring the bark was brown and 
dead under the areas which were covered with the asphaltum. 

In most every case where it was applied at the base of the trees as a 
preventive against Sanninoidea, the trees died or were very severely 
injured. 

President Glenn W. Herrick: We will now listen to a paper 
by Mr. E. P. Felt, 


CLIMATE AND VARIATIONS IN THE HABITS OF THE CODLING 
MOTH 

By E. P. Felt, Alba7iy, N. 1’. 

Climatic differences appear to exert a considerable influence upon 
the habits and the type of injury caused by the codling moth if con- 
ditions obtaining in New York State the past two or three years are 
reliable criteria. Last summer 20 per cent or more of the crop in 
some orchards, and in others an even larger proportion bore the char- 
acteristic blemish we have termed “side injury.' ’ This is known among 
New York fruit-growers as “side worm” and by many of them is 
supposed to be the W'ork of the second brood of the codling moth or 
that of some unknown insect. Dr. Q.uaintance informs us that this 
is the so-called “sting" of western fruit-growers. 

The blemish, apparently first figured and described by John W. 
Lloyd' in 1907 (Bui. 114, 111, Agric. Expt. Sta.), has a diameter of 
about one-eighth of an inch and ordinarily may be found on the smooth- 
est and most exposed face of the apple. There is a discoloration, some- 
times reddish or reddish-brown, marked by a small central slit or 
puncture, the point where the young apple worm enters the fruit. 
This injury may be easily distinguished from small scab spots and 
certain types of hail damage, by the characteristics given above. 

t'l)servations the past season have shown that this type of injury, 
hitherto almost ignored, is due to the work of codling moth larvse 
hcF.fljirig from late-deposited eggs — that is those laid the latter part 
C't iiine or early in July. At this time the fruit has attained consid- 
'c size, being an inch or so in diameter, is much smoother than the 
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small apple and relatively more conspicuous. The moths seeju to 
display a marked partiality for such fruit, and from observations ^ 
the orchard we estimated that fully 75 per cent of the eggs laid at 
this time were deposited upon the apples. The late-hatching codling 
moth larvic appear content in many instances to cat a small, sh!^llol^•;• 
circular gallery just under the iskin of the apple and with a radius of 
about one-sixteenth of an inch. They may then, in large measure, 
desert the initial jioint of attack and migrate to the blossom end. 'We 
have repeatedly found empty side blemishes and then located the 
wanderer on the surface of the apple or even in the blossom end, and 
in the case of sprayed trees it is by no means uncommon to find a 
small, dead caterpillar at the bottom of the calyx cup. The impulse 
to desert an apparently satisfacdory shelter and brave the dangers 
of migration to the blossoiti end can hardly be explained as other than 
hiueditary and an outcome of the same unrest which, under other 
conditions, leads the larva to foi'sake the leaf mines and search for 
fruit. It is perhaps unnecessary to point out that while a small mine 
in a leaf may amount to very little, similar damage to the fruit means 
serious loss. 

It is noteworthy, in studying conditions in various portions of Kew 
York State, that side injury was decidedly more prevalent in the 
western part, especially in the vicinity of Lake Ontario, and probably 
in other localities 'where a large body of water may prevent a marked 
rise of evening temperatures in the spring. There is on record a 
statement by Cordley to the effect that eggs arc not deposited when 
the evening temperature falls much below 60® F. In this conneclioii 
some interesting data have been published by Sanderson (N. H, 
Agric. Expt. Sta., 19th-20th Repts., 1908, p. 406). He found that if 
the evenings w^ere cool, egg-laying would sometimes be deferred for 
several days and stated that from June 9 to 15, 1906, he w^as able to 
secure eggs, but after that the evenings were cool until the latter part 
of the month and no eggs were obtained until June 28. Again, in 
1907, "no eggs were found until June 22 . . . though moths had 
been emerging since the 10th.” An examination of records made the 
past four years by Mr. L. F. Strickland, Nursery Inspector of the 
State Department of Agriculture, located in Niagara County, shoTt'S 
a fairly close connection between this type of injury and the rise of 
daily evening temperatures above 60° F., and on comparing this 
data with similar temperature records for inland points well removed 
from the influence of large bodies of water such as Wappinger Fall^ 
(near Poughkeepsie) and Chatham (near Albany) we find the record' 
for these latter localities during the past few years to be suoli 
as to permit a fairly prompt deposition of eggs, assuming that such will 
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when evening temperatures are at 60® F. or higher. In the 
latti r places there was comparatively little side injury. It should be 
stati <l in this connection that the daily minimum temperature is only 
an approximate guide, since, other things being equal, there is a greater 
•i;lr()p ill the temperature between evening and early morning inland 
than obtains in localities near large bodies of water. This will vary 
under different conditions and can only be approximated when mini- 
luuiii temperatures alone are available as happens to l)e the case in 
this instance. It is evident, from what wo know of the crepuscular 
habits of the moth, that the evening temperatures arc the controlling 
ones and here is an excellent opportunity to establish a series of records 
which may be of great practical value. 

Every entomologist having personal experience in the control of 
the codling moth knows that ordinary applications of arsenical poisons 
can not be relied upon to destroy the young codling moth larvre 
hatching from late-deposited eggs before they have injured the fruit 
to some extent. Consequently, in localities where these conditions 
obtain, thorough spraying results in almost no end wormy fruit and a 
comparatively small reduction in that showing the aide blemish; in 
other words this side injury must be controlled to a considerable extent 
by the application of the preceding year, and here we have a very 
strong argument for thorough and systematic annual spraying whether 
the trees be fruiting or not. 


President Glenn W. Herhick: The paper is particularly in- 
teresting to me as showing the desirability of careful observation of old 
insect pests and it shows what important things may turn up as a re- 
sult of these observations. 

Was there any side injury from the second brood? 

Mr. E. P. Felt: I do not know. I am inclined to think that 
this serious ^Wond brood” injury in western Xew York is due to late 
dejjosition of eggs. 

I sfiAv nothing that led me to believe that there was any great 
mtiount of side injury from this brood this year. 

Mr, James Troop: I would like to ask if Dr. Felt saw where very 
inany or an^f this first brood continued to eat into the apple until 
had reached the core. We have had a good deal of trouble with 
this insect in Indiana during the last few years, but have found that 
to njost cases where the larvse started in at the side, they continued 
to e;it inio the core of the apple. I examined a great number of 
t'orijjy apples and found that over 50 per cent of the larvre of this 
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when the examination was made. I have noticed shallow hole> that 
were made in the apple by the larvs, but in most cases the iarv^ 
were found dead in the holes, showing that they had gotten some of 
the poison in eating through the skin. ^ , 

Mr. G. D. Shafer: Did you find any dead larvae in these side 

injuries? 

Mr. K. P. Felt: No, I did not find any. I did not look closely 
for them. 

President Glenn W. Herrick: Had the trees been sprayed? 

Mr. K. P. Felt: Yes, they had been sprayed. Observations oa 
habits of the larva hatching after late deposition of eggs was included 
in the experiment. 

Mr. G. D. Shafer: Two years ago in Michigan I found a great 
many larvic and in a few cases I was able to find dead larvm in the 
little cups of the injury. I wondered if the larv® had gotten some 
poison and thus succumbed to that. 

Mr. E. P. Felt: Lloyd records killing larvae in that way. 

President Glenn W. Herrick: I will now call for a paper by 
Mr. S. W. Bilsing. 


LIFE-HISTORY OF THE PECAN TWIG GIRDLER 

By S. W. Bil&ixg, College Station, Texas 


Introduction 

Pecan growing has become an important industry in Texas and the 
means of controlling the insects which affect both the tree and the nut 
arc of great importance. 

In the autumn of 1913 several of the three-year-old pecan trees in the 
orchard of the Horticultural Department at College Station were 
severely damaged by the pecan twig girdler, Oncideres iexam. Upon 
close examination it was found that the damage was caused by a single 
female. The damage was so great that it was decided to make an in- 
vestigation of the life-history of this insect. 

This insect was marked by putting a drop of red ink on the rigW 
wing cover, and the methods of oviposition and egg-laying habits were 
closely observed. During the fall of 1913 this one female entirely 
severed one young tree about two feet from the ground and pruned 
three other trees. Every limb was pruned on two of these trees and a 
third was pruned almost as severely. In all, 16 limbs were severed 
by this single female. In each case the limbs severed were from 8 
10 mm. in diameter. Since then w'e have noted individuals which cut 
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00 ' iilbs more ttan an inch in diameter. The limbs, however, are 
usa^i'iv 7 1^0 10 mm, in diameter. 

Food Plants 

This insect is not at all choice in the selection of a tree upon which it 
intends to girdle limbs. 

PcL'an, persimmon and the various species of elm seem to be preferred 
;{o the others. Pear trees are also often severely pruned. From the 
observations we have made it would appear that most any kind of a 
plant may be selected if necessity demands it. The following is a 
list of trees on which the insect has been taken: Pecan, persimmon, 
elm, hackberry, mesquite, rose, sweet locust, water oak, post oak, live 
oak, hickory, maple, pear, and peach. 


Egg-Laying Habits 

The limb is first cut off although this habit varies to some extent 
and occasionally some of the eggs are deposited before the limb is 
entirely severed. In nearly all cases the adult stands with head down- 
ward in cutting off the limb. After severing the limb the adult begins 
to oviposit. The eggs are laid at the base of the leaf buds and usually 
one egg is deposited at a place, but this also varies and sometimes two 
and in rare cases 3 or 4 eggs are deposited at one leaf bud. The number 
of eggs deposited in a single limb varies but is usually from 8 to 12 . 
The female is usually accompanied by the male but the girdling is 
done entirely by the female. Before depositing the egg she makes an 
incision with the mandibles at the point where the egg is to be depos- 
ited. After this incision is made some little time is taken to hollow out 
a place between the bark and the limb in which to place the egg. This 
hollowing out process is done by the ovipositor. After this is com- 
pleted the egg is deposited and the opening is sealed by a black gluey- 
like substance which is discharged fi'oin the ovipositor. Next the 
female makes a great number of small transverse incisions below the 
point where the egg is deposiLed with her mandibles. This is done so 
the bark in drying will raise like a blister and not crush the egg. Dur- 
ing the period in which she is depositing the eggs the female often 
ascends to the end of the branch and begins feeding. In nearly all 
cases observed the female as well as the male fed entirely on the tender 
''vood at the base of the leaf buds at the extremity of the branch. This 
feeding habit is not confined to the branches on which she is ovipos- 
ding but she may feed on other branches as well. The method of 
girdiing varies but in most cases the cut is made entirely around the 
limb. The limb is seldom entirely severed but a small portion of the 
fp-tor is left intact. The weight of the limb, especially if the tree is 
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still in leal , is sufficient to break off the limb and it drops to the groiiad 
The egg when first deposited is snowy white in appearance, is o. long 
in shape and from 2.5 to 3 mm. in length, averaging 2.75 mm. 

Injury 

When nurseries are adjacent to forests the damage may be verj- 
severe and the greater amount of damage is caused by beetles nlnel) ' 
have migrated from other trees to the pecan. Many branches ate 
severed wliicli would bear nuts the succeeding year. In the nursery 
rorv small trcc.s are severed near the ground and one insect may do a 
surprisingly great damage in that respect. The wounds made give an 
opportunity for fungous diseases to enter although this damage in oiir 
obserr-ation has not liecn well marked. Some damage is done in 
checking the growth of the tree. On trees whose branches arc to he 
used aswood for budding, the loss is very great as this is thewoodwhicli 
is usually severed. 


Life-History 

The first females begin to emerge about the 25th of August and they 
continue to emerge until the first of October. After turning from the 
pupal stage they remain in the larval burrow for from 2 to 10 days and 
then emerge by eating a small round hole through the limb. 

From 12 to 29 days after the female emerges, oviposition commences 
and continues in those cases we have observed until the female die^. 
The number of eggs deposited varies from 50 to 207 but the average 
female deposits about 175. Oviposition is begun by the first females 
the latter pari of [September and continues until in December. The 
grealest infestation occurs from the 12th to (he 20th of October. In a 
few cases the females have lived until the last of December but most of 
them die by the first of December. The first freeze kills those that 
have not died from natural causes. 

dfiie females live from 42 to 84 days, and the males about the same 
length of time. 

The eggs hatch in from 17 to 30 days after they arc deposited, the 
average time of hatching being 23 to 25 days. The larva emerges 
from the egg by eating its way out by means of the mandibles. It at 
once begins to hollow out a small cavity in the branch and keeps on 
feeding all winter. Several la rvae may develop in one branch. A very 
small number of larvm develop in proportion to the number of eggs that 
are laid so one seldom finds more than three or four larvae in a girdled 
twig. 

The larvm burrow in the girdled twigs until the following summet) 
the larval stage lasting from 288 to 328 days. Before pupating the 
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fri-iuary, ’16] 

l-ii vT eat a great number of small holes through to the outside. The 
{Mi val burrow is also stopped with grass before the larva pupates. 

Pupation takes place during the latter part of August and the first 
j- irt of September. The pupal stage lasts from 12 to 14 days, and is 
j a^sed in the larval burrow. 

Control Methods 

The method which had been recommended in the past, that of 
jrathering up the fallen twigs and burning them in order to kill the larv®, 
i< practicable where a pecan orchard is not located in the vicinity of 
other trees. When forests are located near a pecan orchard there is 
always more or less migration from other trees to pecan trees. To 
meet such conditions we tried out a series of experiments with arsenate 
of lead and found it entirely eft'eetual, 


President Glenn W. Herrick: Is there any discussion? 

Me. S. J. Hunter: I would like to ask if Mr. l^ilsing noticed any 
tendency of the female ovipositing at 'the base of the minor twigs? 
Ill (he ease of the elm twig girdler tliey invariably select the base of 
the twigs. I also wish to ask if the twig falls after being attacked by 
the girdler? 

Mr. S. W. Bilsing: Regarding the first queslion T have seen 
females oviposit many times, at the base of minor twigs. The damage 
is very much less to older trees as they are not injured to any great 
extent because the beetles do not cut oil enough limbs to be of any 
consequence. Most of the limbs are cut two foot from the trunks of 
the smaller trees, and they are usually 10 mm. in diameter. As a 
rule the ovipositing is done in the main twigs. IMany times the twig 
falls after being girdled by the female and she falls with it. This 
is especially so in windy weather. 

President Glenn W. Herrick: Never at the base? 

?\1r. S. AV. Bilsing: Yes, sometimes they deposit eggs at the 
base of the twigs. Occasionally tbe eggs arc deposited in the middle 
of the twig. 

Mr. ay. C. O'Kane: I would like to ask if Air. Bilsing maintained 
check cages in his experiment where other individuals were similarly 
confined, but without access to sprayed material? In other words did 
the specimens all die because of eating poisoti? 

AIr. ,s. AV. Bilsing: I will say tliat in the experiments shown in 
the chart I think all of them died from the spray material. I made 
revi val experiments later in the fall but could not consider the re- 
'Oiis accurate because of the beetles in the field dying under the 
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same conditions, but I think all the beetles in the cage experinientj 
died from the effects of the arsenate of lead. 

Mil W. C. O’Kane: The question in my mind is whether some 
of the inse{‘ts in your experiments may have died because they were m 
cages, 

^Ir. 8. W. Bilsixg: Where the beetles died in confinement they 
were in cages. Some are still in the small cages. 

Mr. W. C. O’Kane: How large are the cages? 

Mu. 8. W. Bil-sing: We carried on the experiments in small 
cages which were about 18 inches high, on the life-history of the inseq, 
and checked up these conditions with the conditions in the field. 

All of tlie beclles that were confined in large cages were dead intS 
hours and a part of them in 16 hours. 

jMr. J. Ti. King: 1 would like to ask if all these beetles were of 
one sex? 

AIk. 8. W. Bilsing: I used both males and females in confiiiirif 
them in a cage. The males died just the same as females. Perhaps 
the males did not feed quite as mindi as the females. 

Mr. H. a. Oossard: I would like to ask how the schedule for 
spraying pecans fits in with the schedule for destroying the case 
worm, llio bud worm and other pecan insects; does this have to bean 
independent spray? 

AIr. 8. W. Bilsing: I have never done any work on the rase 
tvorm but I do not believe it would fit in. 

AIr. (A Ti. AIktcalf: These experiments have been intensely 
interesting to me because of the parallelism between this species and 
Ouch/c/Y’.s* migidatn in North Carolina. I would like to ask Mv. Bilsing 
if ho made any experiments to indicate the most favorable condition? 
for passing the winter? Vtlicthcr he found any difference in the 
percentage of those t hat live through the winter v/hen they were de- 
pendent on dry or moist conditions, and also how the limb was girdled 
when the twig sloped downward’^ 

AIr. 8. W, Bilsing; In answering the first que.stioii, I found in 
rearing material for my work, moisture had a great deal to do witli the 
numb(T of larva? which survived. A small number lived over in the 
limbs which reinairunl on the ground. In order to secure sufficient 
material it was necessary to tie a great number of these branches aj) tn 
the limbs of various trees. In answering the second question 1 wii 
state I have never observed any beetles girdling the branches which 
sloped downward. 

AIr. R. M . Leiby; Have you noticed any egg parasites? 

AIr. 8. W. Bilsing; No. A considerable per cent of ihc^^ 
insects are parasitized hy a tachinid fly. I have not done a grea' 
of work on this but I expect to work on it in the future. 
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C. L. Metcalf: I wonder if Mr, Bilsing would care to tell 
^ 1 . ins method of keeping track of the females in order to find how 
ijKiiiy twigs they girdled. 

\l,(. S, W. Bilsing: My work along that line has not been very 
.^aiisiactory. The first season I tried to keep track of these beetles 
by marking them with red and black ink on the wing covers. This 
\v;t> rather unsatisfactory. In order to determine the number of eggs 
(ioposited and the number of twigs girdled the past season, I followed 
up the plan of caging up some 40 insects in small cages in order to take 
complete notes of them. I found that the data collected in this way 
iigrced in general with that collected in outside conditions. 

Mil C. L, Metcalf: Are the results on your chart all from 
lalmratory tests? 

Mr, vS. . Bilsing: Yes, all the data on my chart are laboratory 
tesls. 

President Glenn W. Herrick: 1 will now call for a paper by 
Mr. George G. Ainslie. 

NOTES ON CRAMBIDSi 

By Geo. 0. Atnslie, Eniomokgical Assistant, Cereal and Forage Insect 
Investisations, Bureau of Entomology', U. S. Dept. Agiaculture 

The Crambidte bold much the same position economically as cut- 
worms, j assids and aphids. Like the poor they are always with us, and, 
though the injury they do is usually clandestine and unobserved, it 
is none the less real. Everyone interested in insects is familiar with 
the small whitish moths ivhich in almost every locality, at some season 
of the year, sw^arm so thickly in the grass, but the larvm of these same 
moths are so successful in concealing themselves that even some ento- 
mologists with considerable field experience are unacquainted with 
them. Very little has been published concerning their habits or from 
an economic standpoint. We arc convinced, however, from our field 
^ork in Tennessee and neighboring states, as w^ell as from material 
and reports of damage received from field men of the Bureau in other 
paits of the country, that the various species belonging to this family 
cau,>c widespread damage every year. Tw^o years ago we undertook 
an ( xteiided study of the group and it is with the hope of stimulating 
nnciest in these insects and obtaining records from a wider area that 
tln.‘^e brief notes are presented. 

hi his catalog in 1902, Dr. Dyar records 79 species of the subfamily 
_ nmn jinie from North America. Since then several new species have 
J i descr ibed, so the number now recorded from North America is 

-'■'hdied by permission of the SecretLiry of Agriculture. 
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somewhat over one hundred. More than half of these belong to. 
genus Crarnbus. In his systematic treatment of the same group 
1890, Dr. C. H. Fernald listed and described 82 species and varieties. 
In that work he also briefly summarized all that had been published 
up to that time on the biologies of the group with the result tlmt 62 
of the 82 species have, appended to the description, this statement; 
“Early stages and food plant unknowm.'^ For most of the other 20 
species all the information given in addition to the description of the 
moth is a quotation of Dr. Felt’s description of the egg and first inslar 
larva and no facts are recorded as to their habits and life-histories. 
Since tlie papers by Felt and Fernald, a few lists of species occurring 
in various parts of the country have appeared, but, except in the case 
of one or two species, nothing has been done w'hich adds to our know!- 
edge. The necessity for such wmrk is unquestioned. Thirteen species 
have been recorded in literature or found by us feeding on and injuring 
some field crop aside from meadow and pasture grasses. Chilo pk- 
jadellm, the rice stalk-borer, Diatrm saccharalis, the sugar-cane borer 
and Diairm zeacolella, the larger corn stalk-borer of the southern states, 
the group of three closely related and possibly synonymous species, 
Cranihus culiginoseUus, zeelhs and luteoJeUm, called generally the corn 
and tobacco web worms, and Crarnbus hortueUus, the cranberry girdler, 
all belong here and in addition there must be added to the list of species 
know'n to be injurious, Crarnbus vmtabilis, the striped webworm, 
teterrellus, called by the late Miss Murtfeldt the bluegrass 
worm, Crarnbus vulgivagellus, the vagabond Crarnbus, Crarnbus trb 
sedus, the dried Crarnbus, and a number of others of less wide dis- 
tribution. Cramhtis caliginosellus alone every year necessitates the 
replanting and resetting of thousands of acres of corn and tobacco 
in almost every state east of the Mississippi. If anyone doubts that 
the grass-feeding species are capable of injury they can satisfy them- 
selves by a perusal of Lintner’s account of an outbreak of Cramhu6 
vuIgivngeUus in New' York State in 1881 when hundreds of acres of 
pasture and meadow' W'ere left so bare and brown that large numbers 
of cattle had to be disposed ot because of lack of food for them. 
somewdiat similar outbreak w'as reported by Professor F. M. Webster 
from noi'thcrn Ohio in 1895. On that occasion fields of young corn 
and oats as well as meadow's wmre sw'ept entirely bare by larvm, most 
of them probably Cramhus frisectus and 7 nutabilis, 

^ So far as we have been able to discover in published records, not a 
single individual of any species of the genus Crarnbus, nor, I believe, of 
the family Crambidio, had been reared completely through from the 
egg to adult in confinement until wq succeeded in doing it at Nashville 
ast j eai, Dc. Felt undertook rearing experiments with some sixteen 
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p,., ic‘S at Cornell in 1892-3 but did not succeed in obtaining adults. 
jli> caged material all died during the winter, and, in the light of our 
■MiCi'icnce, this was probably due either to a lack or to an excess of 
Pioi^i lire. It is very difficult to keep the larvae so that they will neither 
jp- out nor be attacked by fungi because of too much moisture, 
pvcii though the adults are secured from larvae reared on potted 
plants, little more is learned than the total length of the combined 
larval and pupal life. The first year of our work we obtained many 
adults in this way but found we were making little progress in getting 
at I lie number and description of instars. Larvic cannot be dug 
out of the earth every day or two without affecting their health. As 
Rev. Thos. AV. Fyles wrote after he had attempted to rear some of 
them some years ago: '‘At this stage I lost my specimens— the fre- 
quent disturbances necessary to the observation of their habits prov- 
ing destructive to them.'^ 

In the fall of 1914 we began to experiment with the tin salve boxes 
which are proving so useful in rearing many kinds of insects and soon 
found that they satisfied every requirement. AVe transfer the larvae 
as soon as they hatch to a one-half-oz. box containing a moistened 
disk of white blotting paper and a small piece of a grass blade or other 
food, AYith a little experience one is able to regulate the moisture and 
food supply to the age and species of the larva, for all species do not 
thrive under the same conditions. No earth or sand is used in the box. 
Alost larvGe soon make a retreat of silk and bits of grass but they can 
easily he driven from this for examination and will return to it as soon 
as the box is closed. A number of checks were run to determine if 
the records of the duration of the various stages obtained with these 
boxes were comparable wdth those made under outdoor conditions 
and they agreed almost exactly, the new" generation of moths often 
making its appearance in the outdoor check rages on the same day 
that adults emerged in the boxes. 

AVc have reared a number of species through from egg to adult in 
this ’Way, and, wdth each iinlividual under observation every day, it 
has been possible to obtain beautiful series of larvm preserved in each 
instar, as well as descriptions of the same made from tlie living larvie. 

Aot all has been smooth sailing, however, for we soon found some 
species whose newly hatched larva, how^ever politely they ware treated, 
refused altogether to feed on anything we could offer them. AVe ware 
e.specially disappointed to find this to be the case with the caliginosellus- 
'^>^iU\is-luteolellus group for wa had hoped by rearing scries of moths 
with known parents to unravel the relationships of this clan. Cramhiis 
(-kganSf alhoclavellus and laqueatelhis, in addition to caliginosellus and 

i' oAfins, have so far failed to respond to any treatment we have been 
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able to j^ivo theni. This is the more peculiar because partly grown 
calujinof<ellm larvae taken in the field are easily carried to matiiritv 
on young corn either in boxes or in cages. There is apparently 
condition required by the larva in beginning to feed which we liave 
not yet supplied. Such a case was met with in attempting to rear 
from the egg, larvie of one of the burrowing webworms, Anaphora 
'popcandla. The newly hatched larvae refused fresh food but by aeci- 
dent it was discovered that in a l:)Ox w'hich had been thrown aside, 
the larva,' were feeding on partly fleeayed leaves and thriving. A 
little later in life they prefer fresh food and reject the other. 

In other resi)eets Crambid larvae vary greatly. Some species, sui-b 
as Cratiibui^ inutahiliSf Uierrdliif^, pmfedeUns and irisextm, continue 
to feed aiid grow as long as the weather is favorable, and, except for 
those larva' which are overtaken by the winter when only partly grown 
pupate as they reach their growth. They thus have several genera- 
tions in a year, the exact number varying with the latitude and altitude. 
Others as Cramhus horiiiellus, vulgivagellus, ruricolelhs and probably 
laqm-aidlus have one distinct generation each year and, instead of 
pupating when full grown, the larvae construct their pupal cells and 
then spend several months in meditation. 

There is enough variation in the habits of the species to make the 
study of this group very interesting and a knowledge of the sea.5onal. 
history and liabits of the particular species involved is also essential 
whenever it l)econies necessary to formulate methods of confrol. 
We hope to develop keys based on larval characteristics so that the 
identity of injurious forms can be determined without waiting for the 
adults to emerge, which sometimes requires several months. We shall 
be glad to detoianiiie collected or reared species of Crambida- for the 
sake of the data on geographical and seasonal distribution accompany- 
ing them. 


President Glenn \\ . Herrick: Is there any discussion of this 
interesting paper? 

Mr. E. P. hELT: I would like to ask Mr, Ainslie if he has made 
any serious attempt to control this grass web- worm? 

Mr, (;Eor(.:e G. Ainslie: 1 have done nothing in this direction. 

Mr, E. P. Felt: Wc have more or less trouble in New York. 
I have been wondering if it might not be possible to destroy a good 
many of these web-worms by arsenical applications. In my studies I 
distinctly saw the young larva come up and cut off grass blades and 
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. Iiem down into the burrow. I wonder if there would not be a 

i when it would be possible to destroy the larvie of these grass 
■ ,i -woniis. I am trying to find some place to try that out. 

\ii; H. A. Gossard: A few years ago, there was quite an out- 
1 , ill Paulding County, Ohio. Several fields of corn and oats were 
i;].';lcally destroyed ima very short time. 

[ - arried on a few^ experiments but I did not find any satisfactory 
iv[\n< of control. The experiments made were not on very large 
nicis. but some were on half-acre or quarter-acre plots. The corn 
.i;io<rot was also present. In the same fields we tried out some of the 
'oo|)cr’s Apatite or soil fumigant, some iron refuse that had been 
if^ed for cleansing artificial gas and tobacco dust, thinking the latter 
■ould be distributed like fertilizer when the corn was planted. 

Xrither the web-worms nor the seed-corn maggots were repelled 
roiu the hills, and growth of the plants waas interfered wllli in case of 
ill the materials except the tobacco dust. The web-worm concerned 
vas Cratnbus frisedus. 

Mr. Herbert Osborn; The web-worm was troublesome here 
n Ohio last year, but not especially in the vicinity of Columbus. 

My first acquaintance with these insects was nearly thirty years ago 
11 Iowa and some of my observations were recorded in the Report of 
lie Department of Agriculture for 1887. The moths were so abundant 

ii that time that they caused miudi annoyance by fl\ung around 
ights in houses. 

I do not think Mr. Ainslie has exaggerated at all the damage they 
may do. 

One point that seemed to come out distinctly was the possibility 
of controlling the insect where sod was to be turned into corn. I'^ggs 
were laid on grass land and wuth corn planted later on the same ground 
much injury occurred. A difference in ten days in plowing deter- 
mined whether the corn was destroyed or not. 

President Glenn W. Herrick: I wms very much interested in ^Ir. 
Ainslie’s methods of breeding the insects. 

It agrees with some experiences we have had in rearing the clover 
k‘af weevil. They seemed to deposit eggs and get along better when 
kept in the small salve boxes than when we put them in a large cage 
wit hclover plants. 

I think this is a very interesting piece of work and I hope Mr. Ainslie 
"ill keep it up. 

If there is no more discussion of this paper we will pass to the next 
one by Mr. Wm. P. Hayes. 



120 


JOURNAL OF ECONOMIC ENTOMOLOGY 




A STUDY OF THE LIFE-HISTORY OF THE MAIZE BILL-BFGi 

Rv P. Hayes, Assistant EntomoloQist, Kansas State AgricuUurul 
Experimeht Station 

The maize l)ill-l)ug {Sphenophorus moidis Chittii.), a rhyncophoroi:; 
beetle belonging to the fa] ally CalandridsDj is commonly knoAvn in 
localities where it does injury to corn as the ‘^elephant bug” or 
bill-bug.” Reports of damage by this insect in Kansas date back 
twenty years (1895). Although the species has been taken as far nonli 
as the Kansas River, its injury to corn has been confined almost en- 
tirely to the fertile river valleys in the southern part of the state. 

Previous to 1905, when Chittenden described Sphenopkorus mciiiu 
as a (li.stinct species, the ravages of this insect were attributed to Spkn- 
ophorus ro5?/.s'/i/.s Horn and Sphmophorus periinax Oliv., particularly 
the former. Thus the earlier references to this insect have been con- 
fused with these two closely allied species. The earliest records of 
this pest, in the Department of Entomology of the Kansas Agricultu- 
ral College, date back to 1896-97 when, under the name of “elephant 
bug,” it was reported doing damage to corn on Wild Cat Creek 
eighteen miles cast of Eldorado. Kelly (1911, Bui. 95, Bu. Eiit,, 
U. S. Dept. Agr.), however, reports it one year earlier from three local- 
ities in Kansas. 

During the seasons of lOlP and 1915, the writer was detailed in 
southern Kansas to study this and other injurious insects of that re- 
gion. The results obtained during that time are herewith set forlli. 

Distribution 

Sphenophorus maidis has been recorded from the following places: 
Alabama, Georgia, South Carolina, Texas, Michigan, Oklahoma, 
Arkansas, and the following places in Kansas: Augusta, Madero, 
Florence, and Riley County. Two specimens w^ere found in tK 
entomological collection of the Kansas Agricultural College, one 
labeled “Topeka, August 11, 1911,” and another labeled “Wichita" 
with no further data. From these scattered reports there seems to be 
no doubt that it is distributed over most all of the southern slates. 

Since the study of tins form was taken up, Sphenophorus maidis has 
been taken in the following places in the state: Winfield, Ark.ansa? 

i Contribution from tlm Eutomologirai Laboratory, Kansas State Agriciiltunl 
Collogc, No. ]o. IhLspapcr embodies the results of some of the inveslijrations 
undertaken by the author jn the prosecution of project No. 92 of the Expei'inient 
Station, 
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Citv. Hackney, Dexter, Rock, Kellogg, Leon, Marion, Peabody, and 

Grocinvood County. 

Tlic bill-bug is found principally along river bottoms, where its 
<av,itcst damage to corn is done. It is also found doing slight injury 
01 ) the second bottom land and rarely on upland. In neither case is 
the damage appreciable compared to the lowland ravages. In low- 
lands preference is also shown to plants on heavy gumbo soils, corn 
on sandy soils being not so seriously injured. 

Means op Dispersal 

The i-ate of dispersal of the maize bill-bug under natural conditions 
must necessarily be slow, for, although wings are present under the 
elvtra, the insect was not once observed during the two seasons to 
attempt flight. Because of this fact, adults were easily kept all 
summer in open Mason jars. 

TIoods are probably a small factor of dispersion. During the 1915 
season, three adults were observed being carried by the high waters 
but, as a rule, during floods they burroAV into the soil and are un- 
affected. Adults can live for many hours in water. Mr. J. C. 
Delaney reports an uninfested field some years ago becoming infested 
after a heavy rain from water coming from a higher, infested field. 
Driftwood may play an unimportant part in their spread. 

In two southern Kansas counties, two theories are held lo account 
for the introduction of the “elephant bug.’’ In Greenwood County, 
the farmers along Wild Cat Creek are positive that a Mr. Chain in- 
troduced them from Texas with cattle bedding al)Out 189(i. In Cowley 
County on Grouse Creek, a Mr, Barney Ish is accused of introducing 
thorn in the same manner. 

Character of Injury 

The corn plant is subject to darn.ago from both the adult and larva. 
Feeding punctures of the adult kill a large number of young plants 
soon after they break through the ground. Tlic punctured plants do 
not show much damage externally but closer examination reveals large 
cavities gouged out beneath the narrow, slit-like, opening, These 
punctures, if made in a curled leaf, will cause it, wlieii unrolled, to show 
rows of holes similar to the damage done by the smaller bill-bugs, 
riicsc feeding holes are made either just below or above the surface of 
the ground. Sometimes they are made in tiic germinating seed and 
even in the tender roots. This feeding generally causes the plant to 
become twisted and distorted and many are killed outright. Similar 
punctures were observed in cane and kafir, both in the field and lab- 
oratory. In rearing cages, punctures were likewise made in feterita 
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and sweet corn when no other food was available. Young plants 
arc often slightly injured by adults clasping their feet around the 
and piercing the epidermis, making six rather deep holes. 

Plants that survive or escape injury from the feeding of the adult 
are subject to damage from larval feeding. While oviposition tumc. 
tiiros may not seriously harm the plant, yet the resultant larvu bo* 
gins its damage by burrowing up or down from this point. If it 
to work up it will finally turn and work towards the tap-root. Tho 
larva, burrowing the stalk, does not always kill the plant, but causes 
the upper leaves to take on a wilted appearance and the whole plant 
becomes distorted. Infested stalks seldom bear ears but do produce 
numerous suckers. 

Food Plants 

Larvic were not only successfully reared in maize, but also in cane, 
kafir, sweet corn, and feterita. Adults likewise fed on these same 
plants when confined in cages without other food. In the field, they 
wxre found feeding on kafir and cane that had been planted on infested 
corn land. In the spring of 1915, dead larvte and pupa? were found in 
kafir stubs. A single adult was found by the author feeding on one of 
the rosin plants {Silphium integrifolium Michx.) and one writer found 
all stages, except the egg, of this insect in swamp grass (Triprwem 
dactyloides Linn.). Continued search in this grass at Winfield, Kansa?. 
failed to reveal any trace of them even alongside of infested fields. 

Adult 

Upon shedding the pupal skin, the adult is light brown in color, 
varying from red to a whitish-yellow in the body sutures and striao of 
file elytra, hut after two or three days they become thoroughly pig- 
mented, assuming a reddish-black color. 

In 1 01 4, mature bugs were found in the field as early as July 29, while 
in 1915, none were found until September 2. However, in rearing 
cages in an outdoor insectary, they began to appear August 16. This 
difference in time of appearance in 1914 and 1915 is undoubtedly due 
to climatic conditions, the former being a hot, dry year, W'hile the latter 
was unusually cold and wet. Other differences to be mentioned later, 
such as variation in length of egg, laival and pupal stages, can probably 
be attributed to this same cause. 

In the fall, after becoming adults, many bugs emerge from their 
pupal cells by gnawing their w’ay out through the lower end of the corn 
stalk, and it is claimed, but not corroborated, that they pass the winter 
in the soil. Adults were kept alive for over a month in soil where they 
often formed cells Iry compacting the earth around them, 
majority of adults, however, pass the winter in pupal cells !on- 
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I'c • .ly. 

: ('il in the stalk. When corn fields are plowed in the spring their 
^^ 1 ;; (piartcrs are broken up and they seek shelter under old corn 
I rash, or anything offering favorable protection. About the 
-i to emerge from these temporary shelters and 

. k n K'd wherever it is available. Corn coming through the ground at 
Lri^^iiinc is severely injured by the bill-bugs moving from plant to 

Milting begins in the early part of May after the bill-bugs have fed 
f,,v .oiiie time. In 1914, it was observed as early as iMay 10. Thir- 
t ,,-11 hiys later the first eggs were found. Mating may occur either on 
i!it‘ plant or on the surface of the soil at any time of the day, but seem- 
iiiLrly more often in the moniing. A single pair was observcd'to mate 
;\vclvc times between iMay 11 and July 7, but as they \vere not under 
. uiisuint observation, mating may have occurred more frequently. 

(hiitciulen (Proc. Knt. Soc. Wash., vol. 7, Xo. 1, pp. 59-01, lv)05) 
oives the following sexual differences which readily distinguish males 
females: “ 6^- first abdominal segment very feebly concave; 
I lyhdium truncate at apex. 9— first ventral segment scarcely differ- 

i'lir: pygidiurn narrowed and rounded at apex,” 

( )v('rwintcring adults may live through the summer and into the fall 
:(S late as Xoveiuber 3, but the majority die soon after the egg-laying 
jici'ind ends, M'hich is from the last of June to the first of August, 
di‘l)(‘n(ling on the character of the season. 

.Vdults can be easily reared in any cage with smooth perpendicular 
.'idcs, such as tin or glass, that will prevent them from climbing out. 
Mason jars, empty cigar tins, or large, covered mailing tubes are 
.ih\ iiys obtainable and satisfactory. 

Egg 

Eggs are deposited in slits made by the female in the plants either 
just below or above the surface of the soil. Generally these slits are 
uuidc in the sheath surrounding the stalk and do not seriously affect the 
id.iint . The slits are made with the. beak of the adult which afterwards 
reverses its position and deposits the egg. Upon the withdrawal of 
die ovipositor the slit closes. These punctures are small compared to 
die feeding punctures, containing ordinarily only one egg in a slit. 
However, as many as three eggs have been found in a single cavity, 
hggs are sometimes laid in the soil near corn plants and may be laid, 
when corn is available, in the bottom of rearing cages that do not 
‘■''Ll am soil. Generally, these larvae, upon hatching, fail to find food 
‘ 01 '! iieiish. 

Eggs are yellowish-white in color, reniform in shape, and about 
c millimeters long. The average length of the incubation period 
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varied considerably in the two years under observation. The 
in^ table shows the variation : 


Incubation Period 

No. Eggs Mia. Max. Aver. Kemfifj.;, 
Hatching Bays Days Days 

11114 no 4 25 8.2 Dry Vi-,,.. 

1015 r... 506 5 39 12.26 Wm 


A single female was observed to lay 59 eggs^ the average for \\ 
females for an entire summer being 22.9. 

Kgg-Iaying l)egins al)out the latter part of May and eominues, jii 
late seasons, until the first week of August. Individual females 
lay eggs, intermittently, over a period of 68 days. Eggs are, as a rule 
not laid daily by individual fermdes. Frequently, they are depn.siuv! 
for two or three eonsccutive days followed by an intermission of a few 
(lays. 8ix per day was the largest number of eggs to be laid bva 
single individual. 

I.ggs rofjuire moislure, for hatching, whi(di is furnished by the lissuis 
of tlic plant. Eggs kept on damp soil hatched readily. Under hibo- 
r:itory conditions they were easily incubated in moist vials or oii 
fre.shly cut pieces of corn stalk. 

Fully developed eggs dissected from recently killed adults ahvav^ 
failed to hat(‘h. These females, at the height of the egg-laying peridiL 
were nc^ver lound to contain more than six ripe and three immatiin; 
eggs atone time. 

A few (iaN's Iiefore hatching, body segments of the growing larva can 
be seen through the shell. Frequently, the brown coloration of tlic 
head is noticed, especially in late hatching eggs. 


Lakva 

In liat chiiig, the egg splits at the end containing the caudal regioii 
tdie larva and along one side. Hy continued twisting, the yoiiiii;. 
footless larva backs its way out and finds itself surrounded by nn 
abundance of ExkI. At this time it is scarcely larger than the egg aid 
IS whil(^ in color, ex(.-ept the head which is a chestnut brown. IV 
(lueutly larva', hatching aftei' a short incubation period, are white 
vith only the maiulililes of a brown liue. In the latter case, the 
whole head comiiletely darkens soon after emerging from the shell. 

llic \ oung larva at onc<! Ix'gins to ^^o^k up and down in the 
IcavinK the burrow behind it filled with castings. Before pu|..'itio«. 
part ol those castings tire used to construct a pupal cell by coiniiariini 
10111 against the walls of the burrow near the tap-root. The lar«' 

1 ic.ic ( owmvaid, reverses its position, assumes a quiescent sfac'c 1"' 
two or three days, undergoes a final moult and pupates, This insert 
was observed to moult five times. Three or four larvte may wort in I 
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iii.i. |,i‘ii(lent burrows in the same plant, a condition often found in 
infested fields. Adults, pupie, and larvie may frequentl}^ be 
j-nund ill a single stalk. 

,\!!cr booorning established in a stalk of any size, they were never 
obsCMVi'd to burrow through the tough, outer eovering of the plant 
ilIiovc- ground, but may do so occasionally beneath the surface. 

ilic length of the larval stage varies consldcri^ly. In 1914, on 
:.oni. it ranged from 40 to 60 days with an average of 52.5 days. The 
’ullowiiig table shows the length of the larval stage in 1915 on different 
bod plants: 


Length op Larval Stage 


I I'liO'l 

i Maize 

Kafir 

Cane 

Feterita . . . . 
Fweel Corn . 


No. Attempted 
to roar 

337 

47 

46 

34 

13 


No. 

Matured 

141 

0 

12 

7 

3 


Max. 

Bays 

69 

68 

75 

52 

56 


Min. 

Days 

32 

32 

39 

38 

43 


Aver. 

Days 

42.83 
47,50 

54.83 
44,42 
48,00 


In 1915, the average length of the larval stage, on maize, was re- 
(hiced from 52., 5 to 42.83 days, almost ten days in a much cooler season. 
The iiiinimum was also lowered from 40 to 32 ,ind the maximum raised 
from (iO to 69 days. These results were obtained in an outdoor in- 
sectary and checked closely xvith field observations. One larva, feed- 
ing oil cane, was kept alive 123 days, but died before pupation, 

Although larva were found at work in the fields as early as June 6 
in 1911, they were not found until July 1 in 1915 and were present 
thcroalter throughout July, August, and part of September. 


i ^ Pupa 

r i upation occurs in the pupal colls constructed in, or near, the tap- 
[root of The infested plant. Puptc are generally found in the upright 
■ position vhich the larvsc assume just before transformation. At 
: they are creamy-white, but in from 4 to b davs they begin to 

Snmually darken until they are nearly the color of new adults. 

T pupal, like the egg and larval stages, varied considerably in the 
.seasons under observation. 


Vear 

Hi) 4. 
19 ] 5 . 


Length of 

PUP.\)z 1 

Stage 



No. to 

Max. 

Min, 

Aver, 

Remarks 

Pupate 

Days 

Days 

Days 


11 

13 

10 

11.4 

Dry season 

114 

30 

9 

13.84 

\D?t season 


. Seasonal History 

thmiT/i* annually. Adults th.it have lived 

"'•■'ter will sometimes be abroad after their progeny are 
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Tlie following unsiu'ccssfiil attempt was made to get a secon i 
eration or at least a partial })roocl. Three sets of males and t!iroeo( 
females that had matured since August were placed in cold siurage 
in S('ptember, One set was left one week, the second two week<, [trid 
the third three weeks, at a temperature varying froni-4'^F. to +12T. 
These were then removed to a greenhouse and the males and huailes 
put together and given summer eonditions. No mating occurred fijj' 
all adults soon died. A check, run under natural conditions, ;dso 
failed to produce a second generation. 

Concerning hibernation, more work is necessary. A large majority 
pass the winter in their pupal cells, but those leaving the stalks in hfe 
summer and early fall must be accounted for before winter methods of 
control can be thoroughly successful. 

Summing up the seasonal appearance of this bill-bug, we find the 
adults present in fields throughout the fall, winter, and larger pari of 
summer, eggs in i\iay, June, and sometimes July, larvm from the fct 
part of June to the middle of September, wliile the pupae are presoni 
from the latter half of July to the last of September. 
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Natural Enemies 

riit'ortunatcly, this insect apparently has few natural enemies since 
to .-iate, none have been recorded. This scarcity may, in part be 
atiiilmted to the protection which is afforded by its habit of living, 
till- greater part of the year, in the corn plant. 

.tear the close of the 1915 egg-laying season, four dipterous larva 
were found living in a single egg, the only instance of apparent parasit- 
iMii to come under observation. The Diptera were not bred out but it ia 
the intention to further investigate this parasite during the coming 
season. 

Predaceous enemies often gain entrance to the larval burrows, 
cs])ecially when the tap-root rots in the soil. Chief among these are 
carabids, elaterids, and ants. The following is a list of enemies found 
attacking the different stages: 

Attacking egg— 

Parasitic 

Unknown Diptera 
Attacking larva— 

Predaceous 

Carabi die— adults and larvie 

House ant {Mommorium pharaonis Linn.) 

Little thief ant {Soleyiopsis molesta Say) 

Attacking pupa — 

Predaceous 

Elateridffi— larva) 

Corn field ant {La.nU'S niger americami Emery) 

House ant (Monomornun pharaonis Linn.) 

Little thief ant {Solenopsis moleda Say) 

Attacking adult— 

Predaceous 

Carabida)— adults 

Little thief ant {Solenopsis molesta Say) 


Control AIeasures 

1 kc cheapest, most satisfactory, and practical method of control is 
f of a cropping system in which coni does not follow corn. It 
'"'dd be succeeded by some crop that is not subject to injury by this 
P* ' ■ In southern Kansas the best general practice has been found to 
■ i' the infested fields in alfalfa for a few years after which corn may 
planted. 

<- imlli ng up and burning of stubble has hitherto been recommended 
j- ' efficient remedy in controlling this species. This is a very la- 
•us and impractical task on a 60- or SO-acre field and is not very 
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effective because many beetles leave the tap-root in early fall 
as yet, their winter quarters are not definitely known. Mon-over, 
infested plants break off easily when pulled out and often, even when 
the greatest of care is exercised, beetles are left in the lower part of the 
tap-root, 

Swamp grass in and around infested fields should be destroyed as 
well as volunteer corn or sorghums. As in the control of many other 
insects, weeds, rubl)ish, and trash should be cleaned up to destroy 
hibernation quarters. 


President Glenn W. Herrick: Any discussion of this paper on 
the maize bill bug by Mr. Hayes? 

Mr. Wii.LiAM IMoore: I wmld like to ask Mr. Hayes if he ever 
tried cutting stalks off quite low^ if there w^as any difference in the 
successful hibernation of the insects? 

]\Ir. William P, Hayes: In fact it is the best way to get a supply 
of booth's, to pull up the roots in the spring. 

Mr. William Moore: The reason I ask is that in South Africa an 
insect hibci'iiating under similar conditions can be controlled if the 
stalks are cut low, They fref'ze. out when the weather is 15 or 20 
degrees alcove zero. 

President Glenn W. Herrick: iMoths or beetles? 

Mr. William Moore: Moths, Secamia fu^ca. 

Mr. a. H. Heyer: In my observations in the south in one field in 
particular wdiere the stalks were cut low and lots of trash bad 
accumulated, 1 did not find any change. They hibernated as well in 
the fields adjacent, 

Mr. Z. P. IMetcalf: There is on^ thing that I would like to say 
about a nearly related species {Sjihenopkorus callosu!^ Oliv.) that ve 
have in North Carolina. In the fall of the year all the adults evidence 
a desire to take to flight; at no other time of the year have we noticed 
any attempt on the part of the Southern corn bill bug to fly, in fact 
earlier in the season our mated pairs have frequently been left in open 
cages for days at a time and the beetles made no efforts to escape. 
This, together vith the fact that the adults seem to disappear from the 
fields very suddenly, leads us to believe that there might be a fall dis- 
persal flight but so far all our efforts to demonstrate such a flight have 
been M'ithout success. 

I would like to ask Mr. Hayes if he has observed any such flight) 
for although our evidence is purely circumstantial it seems to point 
in that general direction and I thought that perhaps someone else had 
been more successful in making these observations than I have. 
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\{<i. William Hayes; I have had no experience in that line but I 
thoiiiiht it was mice that carried off the missing bugs, I have always 
j^epr diem in open cages. I do recall one instance sometime in the fall 
thai i wondered at the disappearance of several bugs out of a certain 
caiir. It is possible they might have flown away. 

\1k. Z. P. Metcalf: I do not attribute the sudden disappearance 
of tiic isouthern corn bill bug from our open cages to the work of 
for I actually saw them fly away. 

Mh. F. M. AVebstek: I would like to ask if anybody lias any proof of 
dicir leaving the field at all. Where corn follo-ws corn, if you alternate 
li\' a crop of cotton, no difficulty results with the next crop. One of these 
ipccies was worked over and published by the Bureau of I'mtoi oology . I 
believe where corn has followed corn for two or three years, a rotation 
of crops, except of katir or something of that sort, is necessary. 

Mr. Z. P. Metcalf: In our experience in North Carolina \ve have 
not been able to find any constant differences w’hero corn follows corn 
or where corn follows cotton. As a general principle the corn bill bug 
is worse where corn follows corn but this is not always the case. And 
from our experience it is not safe to recommend crop rotation as the 
only remedy necessary for the control of the Southern corn bill bug. 

1 have in mind now a field of considerable elevation where the corn 
bill bug was worse, although the field was in cotton the year previous, 
than it was in an adjoining field of lower elevation and lienee more 
likely to be attacked by bill bugs that had been in corn the year pre- 
vious. This same condition has lieen noted in various localities and I 
would like to ask Pi'ofessor Webster, therefore, if there was not some 
other factor of more importance than crop rotation involved in the 
field of corn on the “Shannon house place" which is illustrated in his 
bulletin on the “Curlew bug.’' A heavy ajiplication of fertilizer will 
make corn grow voiy^ rapidly and escape the attack of the corn bill 
bug. And in the past cotton farmers have been in the habit in North 
I'arolina, at least, of making heavy applications of fertilizer to cotton 
and none or only a very light application to corn. A great deal of 
this fertilizer might be held over in the soil until the following year 
wlien it would make its presence felt on the corn crop. Time of plant- 
ing is also a very important factor in the control of the corn bill bug. 
hither one of these factors might account for the fact that one could 
f^'ii to the very row which part of the field had been in cotton the 
yem' {jrevious and which part had been in corn but from a pretty 
extended study of this insect in the field, it is hard for me to believe 
that there would be anything in the mere fact that the field had been 
111 cotton the year previous to prevent the corn hill bug from attacking 
(lie (‘ovn. 
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^[r. F. M, Werstek: I do not think any fertilizer was used at all. 
There might be a differeruT between the low land and- the high land 
in Xorlh (.'arolina. 

Mju Z. F. Metcalf: The reason I mentioned the fact that the fiold 
in which corn followed coiton was a field of considerable elevatkiQ 
wlu'reas the field in which corn followed corn was much lower, was lx*, 
cause all other things being equal corn bill bug injury is much worse 
in low fields than it is in high fields, yet here was a case the exact 
reverse of this. I do not wish to leave the impression that crop mta- 
tion is not of some benefit in oUr fight against the corn bill bug. What 
1 wanted to say was that I ean see no reason why the corn bill hiig 
should not spread V) fields that had been in cotton the year previous. 
At least I can see no reason why the corn bill bug should stop in ad- 
joining fields at th(‘ v(aA' row where the cotton field commenced, nnbs 
there was .some other factor, such as time of planting or kind of fcrtili- 
zatioii involved. 

Mr. H. a. Gossaru: I would like to ask if any of these gentlemen 
can tell me if there is any evidence that stirring or cultivating tlie in- 
fested laud has any effect on tlie insects; by being disturbed they iiiigln 
be excited to fliglit and leave the field? A few Ohio farmers have writ- 
ten me that by very industriously cultivating the corn at the time of 
attack, the attack ceased. 

^Ir. Z. P. Metcalf: Wq have tried thorough cultivation in the 
same i)lot with practically no cultivation and while corn does not grow 
as well where it is not cultivated yet it was impossible to notice any 
very great difference in the amount of injury between the cultivated 
plot nnd the uncultivated plot. 

Mr. W 1 LLIA.M Hayes: I know of a field where the corn was burned 
in early spring. I found Inags in the stumps after the fire had passed 
over them. 

Mr. 8. J, Hunter: As I see it, iMr. Hayes has placed the ciii' 
phasis on the right point: viz., rotation of crops. 

In the case of the Diabrotieas in corn it has been our experience 
that no serious injury oeeiir> until after corn has been planted in the 
same ground for three years oi' moi-e. 

President Glenn Herrick : AVe will now have the next paper 
by IMr. Sehoene. 
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'THf ECONOMIC STATUS OF THE SEED-CORN MAGGOT 
(PEGOMYA FUSCICEPS ZETT.)^ 

By W. J. ScHOKNT, Hlacksburg, Va. 

iiiis insect is known as the seed-corn thouj^h it is said 

to injure sprouting beans and peas, seed potatoes, and the roots of 
c:i])h;iges and onions. The early history of the species lias been 
fallv treated by Slingerlandy Chittenden^ and others. l\ fumceps 
aitraeted niucli attention during our study of the cabbage maggot 
uiid at times it was difficult to tell from collections of adults whicli was 
tli(' more important species. There have been some specimens of 
(n^cicepa in practically all our collections of adults of P. hrassicce, 
the numbers varying with the season and the location where the flics 
were captured. In one experiment in w^hich the adidt.s of hmssic(c 
were collected as they emerged from a badly injured cabbage seed-bed^ 
the males of this species constituted 23 per cent of the total number of 
males. In sweepings of pea-fields or wild mustard, males of fumceps 
wore frcMiuently more numerous than those of the associated species. 

Because of the uncertainty of the part played by this insect, some 
efforts were made to ascertain its habits and to find its other hosts. 
To that end many large fields of peas, beans and potatoes in Ontario 
county, Xcw York, wxrc examined for injured plants, How'ever, 
very few infested plants w^rc found and for a period of eight years, 
only a few cases of injury were ever reported from that region, thougli 
peas, lieans and potatoes are among the principal crops. In spite of 
our efforts, the importance of the insect wms a matter of some doubt 
until the following observations were made. 

During the autumn of 1911 a number of examinations of the crop 
remnants of a cabbage field ^vere made to secure material for breeding 
ox]K*rIinents. The field in question contained a large number of 
sprouted cabbage heads; that is, heads that had ripened and then 
because of abundant moisture had put forth new^ growTli. These 
heads contained terminal sprouts eight to fifteen inches high. After 
the head is broken it is no longer marketable, so these had been left 
in the field after the crop was harvested and many of them had become 
iiitcsted with maggots. Apparently the eggs had been deposited 

* t ontribution from the Department of Entomulog}' of the New York State Exper- 
“'H’tu Station, Geneva, N. Y. 

<'rnell Agr. Exp. Sta, Bui. 78, p. 499. 

D. A. Ent. Bui. 33, p. <S4. 

' ■' '-r. Eco. Ent. 4 : 210. 
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at the point whore the ?iprout had broken through the head. ,, 
sprouted cal)} 3 agcs wore in various stages of decay. Some of tl* ) do- 
cayed parts of such plants contained a number of fusciceps l.-.rvie, 
while heads that were not decayed contained no fusciceps 
although Jiiore or less inf(^sted with larvae of brasdew. These condi. 
tions suggested that the laceration of t he plants by the larvae of bra.^s^ic/^ 
and the development of areas of decaying tissue had made the heads 
attrafdive to fumcep>^. . In all our examinations of material in which 
hrassioc lar\ne were l^recding there has been every indication that this 
species pnders sound tissue. This fact, when considered in connec- 
tion with the we!l-known range of food materials of this species, has 
led us to I relieve strongly that at least in this instance fiiscicepH was 
largely a s(a‘onclary pest of the cabbage, attacking the plants only after 
rotten tissues developed. 

However, in going over some of the accounts of the work of P. 
fumceps it is evident that some entomologists have believed the insect 
to be cainible of causing injuries to growing crops. Chittenden’ 
stales that '‘the seed-corn maggot was observed during April and Hay 
doing great damage to late planted beans in the vicinity of Diamond 
Springs, Va. In certain areas rows were entirely killed off, necessi- 
tating replanting.” Also, ‘'during the spring of 1909 extensive injury 
to seed polaioes was incurred in Tidewater, Virginia.” 

Although P. fxi!iciceps has been reported as injurious many times there 
are a few writm-s who have suggested that cool, wet weather ha? 
something to do with the appearance of the insect in sprouting seed. 
Fletcher- says, "Corn sown during a cold, wet period by which germi- 
nation is unduly delayed is very liable to be attacked by the corn-seed 
maggot.” During 1910 the farmers in certain sections of the central 
v'cst became jnueh alarmed because large areas planted to corn failed 
to germinate and upon examination found the seed to be infested with 
small worms. Hegardiiig the outbreak. Dr. Forbes^ makes the follow- 
ing statement; "The insect injury is due to two insects, called respec- 
tively, the black-headed grass maggot and the seed-corn maggot, 
both of which arc particularly liable to infest seed corn which has 
been in the ground a long time, cither dead and decaying, or softened 
and possibly sprouting, but delayed in growing. Injuries by the^e 
insects arc at present, I think, not so serious as they seem, the main 
damage being done bydbe weather.” 

In conclusion, there are positive indications that the insect doe? 
occasioiialy feed upon partially decayed matter, but we have no 

1 Va. Tmck Exp. Sm. (Norfolk) Bui. 2, p. 31 

2 Central Exp. Farms Ottawa Bui. 62, p, 35-36. 

•Ohio Farmer, p, 702, 1910. 
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^ v: - fu'e to show that it will not also feed upon healthy plant or animal 
It is believed that if entomologists would study the conditions 
niig the development of large numbers of P.fumceps, its economic 
.null- would soon be determined. 


>Ik. J. M. Aldbich: Recently in Michigan I had a conversation 
with Professor Pettit, and he told me that this fly is verj’^ injurious to 
beans in that state, destroying the young plants. I also heard the 
same complaint about its habits in Canada, when I was lately at 
Ottawa. It seems to be very important. 

Mr. T. H. Parks : In regard to the injury this insect does to beans, 
I wish to add a little to what Dr, Aldrich has said. In southern Idaho 
during the spring of 1914 Pegomyia f umceps appeared in wholesale 
numbers in bean fields, the maggots attacking the sprouting beans 
lifter the young plants had developed tlie second leaf. Inasmuch as 
the young plants were soon killed, there was certainly circumstantial 
evidence that the maggots were attacking the living plant beneath 
tlie surface, and also the sprouting seed. The injury extended over 
several large areas ranging in altitude from 2,800 to 4,500 feet, and in 
some cases the crop was entirely destroyed. They were also seriously 
injuring potatoes and in some cases wliere potatoes follow-ed a wheat 
crop of the previous year. 

I reared P. fiisdceps from maggots found in the '‘bulbs’’ of young 
wheat plants in Kansas in 1909, and can add this host plant to the 
list presented by Mr. Schocne. It is doubtful if wheat constitutes a 
favorable hosi plant for this insect, although in Idaho I have noticed 
seridiis infestation to potatoes where this crop followed wheat. 

^Iii. X. F. Howard: This species formed a considerable per cent 
of 10,000 adults of the three species {hrassica% fusciceps, cepetormn) 
caught at Grcciibay, Wis., last summer. It was also found hibernating 
m the pupal stage in onions, and was bred from both cabbtige and 
onion, 

IMr. George A. Dean: In Kansas, I found in two or three cases 
that corn as badly infested wTere it followed wheat. I do not know 
whether the maggots infested the wheat planted the previous year, 
I did find that it was much worse in the two or three corn fields 
which followed wheat. 

ihiEsiDENT Glenn W. Herrick: We will now hear the paper by 
k G. Sanders. 

records of LACHNOSTERNA in WISCONSIN 

By J. G. Sanders, Madison, fl'w, 

(Withdrawn for publication elsewhere) 



134 


JOURNAL OF ECONOMIC ENTOMOLOGY 


N.J 

President Glenn • Herrick i I know there ure iuRny coi);iH 0 j|jj 
that could l)C made on I his but we thought it might be best |.! Jefj, 
discussion until we lun-e had the paper by Mr. Davis. 

A REPORT ON WHITE GRUB INVESTIGATIONS 

By J. J. Davis, lUfsi Lafaiidte, Ind, 

(Pai)cr not received in lime for publication) 

President Glenn W, Herrick: Now these interesting papers 
are open for discussion. 

j\lK. K. P. Felt: I wish to inquire if an}^ attempt has been made 
to destroy the wliite grub in the fall before it goes any depth into the 
soil? Ill September I found them mostly a quarter or half an inch 
below the surface. I wonder if there is any way of destroying ilieni 
early. 

;Mr. j. j. Dams: We have made no effort to destroy them except 
by fall jilowiiig, It cannot be depended upon to control the grubs 
except in \’ears when they arc transforming to pupae and then fall 
plowing, especially early plowing will destroy from 75 to 95 per cent 
of the jirepupay pupay ami recently issued beetles. 

Mr. G. 0. Ainslie: I should like to ask l\Ir. Sanders if he can tell 
the proportion of sexes that came to light at night? 

Mr. j. G. Sanders: ^Vc have no records in Wisconsin regarding 
the time of appearance of sexes in evening flights. It takes a great 
amount of work in collecting and determining large numbers of beetle.' 
We were a.ssi.stecl in this work by Mr. Neal F. Howard and Mr. Stewart 
C. Chandler. 

Mr. T, j. Headlee: The white -grub problem in New Jersey ap- 
pears to differ from that which has been described. Most of the dam- 
age ha.s been done to lawns, golf greens and strawberry fields. In 
none of those places, except in the last, can we use the means of con- 
trol ordinarily recommended. Because of this fact we have madt 
preliminary trials of soil fumigants. The tests with carbon bisulphide 
indicated that three quarters of an ounce to the square foot would be 
sufficient to destroy all the grubs infesting red-shale soil, providing the 
work were done when the soil was just wet enough to work well find 
the temperature 70° to 75° F. The experiments in the same series 
indicated also that one ounce of the carbon bisulphide per square foot 
would not seriously injure blue grass or white clover under the coiuli* 
tions of temperature and moisture above stated. 

Mr. 5\illtam IMoore: I was interested in Mr, Sanders’ paper 
we have been doing a little white-grub work in Minnesota. Tlic on® 
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I was rather interested in— he speaks about the differences of 
di-^trihution of species in small areas. In Minnesota we find a pre- 
doiihnanee of L. fusca in soullieast Minneapolis, while in St. Anthony 
Park, three or four miles distant, we found L, rugom most abundant. 
In Stillwater there is a large per cent of fnsc(f and duhk. We found 
d^lna and yrondis were northern species. On the north border in 
collecting w’e found them very abundant on the west and again while 
coining in on the eastern border, while the central showed grohdis 
most abundant. One collection at Stillwater, where we worked 
three-fourths of an hour, we found grnndis, diihia and fusca. I was 
surprised at the predominance of females as you usually find a pre- 
dominanee of males. 

Mr. J. G. Sanders: In taking records of individuals it is necessary 
to make note of the rate found in tlie early part of the flying season. 
After the middle of the season we find ten to one oi fusca. 

Mrs, L. C. R. Smyth: I happen to be rather familiar with the life- 
liistorics in Porto Rico and was interested in one of the discussions with 
rcgiird to variation of occurrences. Porto Rico is some forty miles 
wiile and the species that occur on the northern portion are quite dis- 
tinct from those on the southern. They have not been identified 
but have been given locality names. 

Tile life-history of one species covers a jieriod of from two to five 
years, I happen to know that in Porto Rico the lii'e-liislory of another 
species of white grub has been shortened to seven months, from the 
laying of the egg to the issuance of the adult l)ectle. A number of 
species may pass their life-history in thirteen months. The cli- 
matic conditions arc such that they do not need to bore deep into the 
earth. The average temperature in summer is 72° and in winter 70°. 

Mr. J. J. Davis; I would add that there seem to be at least three 
factors limiting the distribution of different species, namely— soil, 
Irei’s and elevation. Certain species are found in sandy soils which 
do not occur elsewhere and vice versa. The food preference of the 
different species of beetles varies considerably as is shown by onr 
collection records. Tlic effect of elevation is well shown by our 
collections at Lafayette where we have three elevations; one along the 

abash River which is sometimes overflowed, one a little higher up, 
about 75 feet, and a third about two miles back which is probably 
75 to 100 feet higher than the second elevation. In the lowest area 
at Lafayette and in the low ground elsewhere in the state we find 
Ladinosterna vehemens common and not occurring at the higher eleva- 
tioiis and adversely we find species which occur only on the highest 
elevations. 

Adjournment; 5,00 p. m. 



136 


JOURNAL OF ECONOMIC ENTOMOLOGY 


:Vo]4 


Afternoon Session 
Wednesday, December 29, 1915, l.SO p. m. 

Pj{esident (jLenx W. Herrick; We will have the first paper this 
afternoon by Mr. Schoene. 


NOTES ON THE BIOLOGY OF PEGOMYA BRASSIC^ BOUCHEi 

Bv \\. J. ScnoFXE, lilachhurg, Fi7, 

This paper deals with some eondi lions that afTeci the number of 
broods. The spring brood of adults or those emerging from the over- 
wintering inipa'. are comparatively regular in their time of appearance. 
This fact has l)een vouched for by many entomologists. The time 
that th(^ fii'st flics emerge in the spring depends somewhat u{)on the 
weather. During six season, s the first individuals were taken about 
the time the 'Windsor cherries were in bloom, or between the 1st and 
16th of May. By covei'ing small areas of infested cabbage fiolth 
with cloth screens, and catching the flies as they came from the soil, 
it was learned (hat the adults emerge during a period of five weeks or 
longer. Our results also suggest that the time the flies first appear 
in spring may be influenced by such characters as type of soil, depth 
to which the field tins been plowed, and the slope of the land. 

The adults maturing in mid-summer are very irregular in their time 
of appearance. There are probably several factors that contribute 
to tliis irregularity, l)iit it is pi'lmarily because the younger stages of 
the insect arc affected by the weather, and that the pupal stage jiiay 
be greatly ])rnlonged. This irregularity in the life-history of the insect 
was noted by Slingciiand,wi)u states as follows: ''Most of the puparia 
under our observation gave out the flies in about twenty days, in 
June; with some it lasfnd only fifteen days, with quite a number, 

nearly t\\'o months, with othei's three months ” Slinger* 

land also observed that, '’these are very surprising facts when one 
understands that all of these puparia came from the first brood of 
maggots. There is no hint in literature to any such retardation in 
development,” A\o have noticed this delay of development as de- 
scribed many times. At first it was believed to be due to unnatural 
conditions maintained in the lireeding cage. However, by placing 
the insects outside, and by screening portions of fields containing 
infested plants, we learned that the retardation behavior mentioued 
by Slliigorl and ocem's regularly, each summer, in western New York. 

1 Contribution fforn tlm J)opariiiK'nt of Kntomology of the New York State K^peri* 
ment Station, Geneva, X, 
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this fact had been determined certain simple experiments 
'(.jv initiated, the results of which have shown that this delay or 
.jn Jution is much more apparent under some conditions than others, 
results are stated tersely as follows: First, when the puparia 
licld at a temperature in which the daily maximum readings aver- 
7S° F. and the minimum readings averaged 56° F., the so-callcd 
iol'i\' in development was practically absent, only a small percentage 
,f liie individuals being affected. Second, when the puparia were 
at a high temperature, such as frequently occurs in western 
sow York, a small number completed their development several days 
ooiicr than usual, while others remained quiescent and showed no 
'isitiic development, w'hile the high temperature was maintained. 
3v holding these retarded individuals at a low temperature some were 
dile to finish their development, though many died. 

This behavior of the species has been interpreted in the same way 
i< rhat outlined by Osboi'u' and Webster- for the Hessian fly, which is, 
lainely. that high temperature or severe drouth causes a retardation 
if devclo])ing larvm and pupcT, which lasts until low temperature 
eturns. 

The effect of this retardation behavior on the life-history of the 
nsect in u'esf ern New York is very apparent by a stiid}^ of breeding 
Tcords and observations made during the summer of 1900 and 1911. 
la 1909 there were three well-marked broods of adults. The first 
arood emerged during the latter part of Flay and the first of June; 
:he second brood flies appeared during the latter part of June and 
;ontinued to emerge through July, and the third brood emerged 
luring the period of August 26 to September 27. These data W('rc 
’Cciired by covering large iium])prs of infested plants with cloth screens 
ind capturing the adults as they issued from the soil. However, the 
idults were abundant everywhere about cabbage fields during the 
periods mentioned. In 1911 the situation was very different. The 
first brood of adults emerged as usual. The second brood was marked 
by the appearance in cages of a few indi\’iduals between June 30 and 
Jaiy 6. No adults emerged in the laboratoi'y between this date and the 
first of September. During this period adults were very scarce in the 
bold. A few of onr first-brood pupa gave out flies between .Yugust 31 
'tnd September 9, but adults were still very scarce in the field and eon- 
tiiincd so until the 23d of September. However, they were conspic- 
uous in cabbage fields from the above date until October 8. T he 
flhrij lu'ood appeared so late that many of the adults, eggs and larva> 
destroyed by the cold. 

‘ Knt. Bill 16:24. 

' Knt. Cir. 7U:11. 



138 JOURNAL OF ECONOMIC ENTOMOLOGY ^ 

To sum up, there were three effective broods of this insect in pjQg 
while (luring the summer of 1911 there was only one brood of insects 
pn‘serit in 'sufficient numbers to be of economic importance. In 
ern X(nv York there are two periods each year when adults can be 
about cabliage ]j hints— in the spring, and in the* fall. The spring adults 
conic largely from the autumn brood of larvae, though some fli(isare 
from delayed im[)io of the first and second generation of the })revious 
season. The adults found in the autumn are from both first and 
second lu’ood piipie. 


President Cilenn W. Herrick: Is there any discussion? 

Mr. T. J. Headlee: I should like to ask to what general caij?e 
the stieaker ascribes this retardation. 

Mr. W. J. Schoexe: After observing this insect for eight season^ 
we htivo decided that the insect thrives best in a cold moist climate. 
The normal summer weather in Western New York is unfavorable to 
the species and, like some other insects, it remains dormant during the 
summer period. 

Mr. T. j. Headlee: I would like to ask whether moisture plays a 
part. 

^Ir. M'. j. Schoene: IMoisturc and temperature are very closely 
related and it is difficult to separate the influence of these conditions 
Judging from some experiments out of doors, moisture had little to do 
in causing this delay and certainly has no effect after the larva pupates, 

Mr. W. C. O’Kaxe: This (question of delay of individuals brings 
to mind the life-history of the apple maggot: We found a part of the 
individuals of tliat species leaving the pupal stage the second suuiiM 
instead of the first summer. Tlu^se irregularities occurred with groups 
of individuals, all of which so far as human measureirienls could 
determine, had the same pliysieal surroundings. This appeared to be 
a eharaeteristic of the species, as much a part of its nature as aiiyoi 
its oljvious ])iiysical characteristics. In effect it provided against the 
serious results to the species that would otherwise follow non-friiilri2 
of apple trees in large areas. 

IMr. I. J. Headlee: It seems probable from the results of th^ 
work in otlier biological lines that activities of an organism 
to .‘111 inherited physical or chemical structure are initated by stimuli 
arising from its environment and that these stimuli can be found :md 
measured. 

Kegurding the impracticability of separating the effects of temper* 
ture and moisture, I desire to say that my experience indicati‘S tbut 
the operation is one whicli requires proper machinery. 
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\i !{. H. A. Gossard: In some cases I have had them carrying over 
mivi the third year where normally their development takes place in 
u ith the temperature and moisture conditions practically identical. 
;,y they should carry over except for the propagation of the species is 
in,,!v Than I can say— why a certain number carry over until a third 
vc,ii nithcr than come out the first and second year. 

M IT. T. J. Headlee : It seems to me that we are making t lie mistake 
of iissiniiing that temperature and moisture are the only important 
vTiriables in the insect environment. As a matter of fact temperature 
and moisture are only two of a number of factors, tind the fact that 
insects show differences in behavior when subjected to cxa(‘tly the 
temperature and moisture is no reason to conclude that tlie 
vtiiiiuli Avhich initated the activities resulting in these differences 
can not be found and measured. We must remember that variation 
ill light, l)arometric pressure, and various chemical stimuli have not 
been taken into consideration. 

Pkkstdent Glenn \V. Herrick; We will now listen to the next 
paper, by Mr. Geo. A. Dean. 


THE HESSIAN FLY TRAIN 

By CIeo. a. Dean, Efiiomologist, Kansas Sialv Agriciilinral Exjjerimerit Station 

Since its first appearance in Kansas as an important factor in wheat 
production, the Hessian fly has alternately disappeared and reappeared. 
During the forty-four years of its known presence in the state it has 
jiroduced seven different outbreaks, the last and the greatest of which 
destroyed not less than fifteen million bushels of the wheat of the 
IDlo croj). Believing that not only the attention of the farmers 
could best be called to the seriousness of the infestation, but also that 
more interest could be created in the control methods and that a, 
larger number of wheat-growers could ])e reached within a short time, 
the Ivansas Agricultural College decided to request the Santa Fe Rail- 
way Company, which had a large mileage in the infested districts, to 
run a Hessian fly train. In previous years a number of special insti- 
tute trains had been run by the Santa ¥6 and the other principal rail- 
way lines in the state, but to operate an exclusive insect train was a 
ttew departure. However, the Santa F^, which has always stood 
ivridy to cooperate with the College and Experiment Station, granted 
thn ivtpiest. 

^ A chart of the infested districts was furnished the Dean of the 
F>^ioiision Division who met with the officials of the Santa F4 and 
pu puied a schedule consisting of sixty-two stops. It was left entirely 
the College to decide as to the best time to rim the train and it 
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was felt that, inasmuch as the methods of control of the fly sho^y 
begin as soon as possible after harvest, the best and most op})ortuQg 
time for the train would be the week just before the beginning of bar. 
vest. 

The train consisted of a baggage car, two modern steel day coacfe, 
each with a seating capacity of eighty-eight persons, which werc,u^e(j 
for lecture cars, and a private car, consisting of parlor and observation^ 
dining and sleeping compartments. It was understood at the begb. 
ning that the train was to be an exclusive Hessian fly train and thuj 
it was advertised as the Hessian Fly Special, operated by the Kanva? 
State Agricultural College in cooperation with the Santa Fe. Tk 
speakers consisted of three entomologists of the Agricultural {'ollco|(> 
one entomologist of the United States Department of Agriculture, th 
head of the Department of Agronomy, the Superintendent oi 
Farmers' Institutes, of the C'ollcgc, and one county demonstratk)!] 
agent. In addition to the lectures, the company consisted of the 
agricultural agent of the Santa Fe, tlie publicity agent of the Santa Fo, 
the publicity agent of the College, and representatives of some of tlie 
principal newspapers and farm publications. The divisional suixidij- 
tendents and roadmasters accompanied the train over their respective 
divisions of the road. 

Addresses were made at all of the sixiy-two places scheduled. In 
fact, at nearly all the places the attendance was such as to require 
two speakers and, on several occasions, it required a third sj>eaki'r w 
accommodate the large crowd. If the attendance did not excivi 
two hundred, the two speakers took care of them in the lecture cars, lui; 
wlterc the crowd was over two hundred the overflow was taken in ih? 
waiting room of the depot, where a speaker was provided. AVlici? 
there was not an opportunity for the insect train to stop, a leclurer 
was dropped off to hold a meeting at the depot or an up-town iducf. 
Later the man would be picked up by one of the regular trains and lelt 
at a station where the Hessian Fly Special was scheduled to sii'P 
Or a man would be sent ahead on a regular train to hold a lueetiM 
and would later be picked up when the Special came througli. hi 3 
few cases speakers were taken to neighboring towns in autoiiiobiloN 
During the entire trip, every speaker on tlie train gave practicJil'y 
the same He.ssian Fly talk. The entomologists and the agronoinht ot 
the College prepared the speech, copies of which were furnislied iioE 
only to the speakers, but also to all the railroad officials and publicity 
men who accompanied the train. The publicity men prepared before- 
hand all the articles to be used by the newspapers in the places where 
addresses were made. In other words, every address given and even 
newspaper article published had just one message and that wastl><^ 
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.orii'U>nc>s of the infestation and what should be done to protect the 
(.jvq) of the next year. It is the opinion of the writer that much of the 
of the Hessian fly train and the good accomplished were due 
t,i the fact that all departments and all persons concerned were to- 
, -tlirr and that nothing was said or done but what met with the 
Approval and recommendation of every one. The fact that tlie very 
iiH'thods advocated for the control of the fly were in keeping with 
,]i(. very methods recommended by the Agronomy Department and 
^vliii-h the progressive and successful wheat-growers knew should be 
|ir:u‘ti(*od for maximum yields, appealed to the better judgment of 
t-vrii tlie most skeptical ones. The time allowed for each stop was 
ai.uiit forty minutes. The speakers usually arranged for a few min- 
iitos’ discussion before closing the meeting. Specimen cases, charts, 
and illustrated material were used in nearly all lectures. As the men 
li'fi the lecture cars or the waiting room they were given circulars 
on the Hessian fly and the preparation of the seed bed for wheat. 
The Hessian fly circular was printed primarily for the occasion. It 
was simjily a timely article emphasizing the methods of control and 
dosing with a brief life history of the fly. 

In nearly all cases large crowds met the Hessian Fly Special and the 
total attendance for the week was appproxiinatcly seven thousand. 
The farmers came with a desire to learn of better methods of farming 
which would reduce the loss from the Hessian fly. A remarkable in- 
terest was taken in what the lecturers had to say. At Stafford, Kan- 
>as, for example, 317 farmers met the train, and after the cars were 
tilled an overflow meeting wms held in the station. Three men were 
<il\iiig the Hessian Fly talk at the same lime. There were seventy- 
six motor cars, representing seventeen different companies, parked 
near ihc station. 

Mr. Frank Jarrell, the publicity agent for the Santa Fe, at the close 
of the week, said “it is beyond doubt one of the most successful insti- 
uit(‘ trains ever operated by my company. The vitally interesting 
thiiig to me was the interest in better farming, shown by the men who 
laot the train. The very evident wish which these men have shown 
to learn of Hessian fly control indicates a very hopeful future for 
Kansas agrieiiKure, for it shows that there is a more general belief than 
f^ver ill scientific agriculture, which, after all, is nothing more nor less 
tlinii business fannirig.” 


Fhesident Glenn W. Herrick:' It seems to me that it will be 
to defer discussion until wc have the paper by IMr. Gossard which 
follows closely the same lines. 
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COUNTY COOPERATION TO REDUCE HESSIAN FLY INjURy 

By U, A. Gossakd, Wooster, Ohio 

Our first effort in Ohio to completely organize the farmers, in g 
definite territory, to act as a unit in choosing the date for seeding 
wlieat, was made the past fall. Since our success in inducing almoH 
every farmer in a whole county to cooperate with us W’as unexpected 
especially so, since our effort was concentrate<l on one township onlv 
it may be worth while to describe the method followed. 

The first s(o{).s ton'ard organizing were taken by a few’ farmers 
Elizabeth Township, Miaini County, wdiere the crop had been partially 
destroyed ])y tlie fly for several consecutive seasons. These requested 
tlie aid of their County Agent, AT. C. Thomas, who W’as superintendent 
of the Aliami County Experiment Farm, and he, in turn, requosted 
my ludp in tln^ movement. To enlist interest a mooting was arranged 
for at one of the villages of the township. Three or four of the most 
suce('ssful farmers of the township w’cre put on the program to give 
fifteen -mi mite talks on various agricultural topics wdiich they were 
specially qualified to discuss. This insnind a crow’d drawui from all 
parts of the township. I was invited to discuss the Hessian fly for a 
half hour, after w'hicli au organization wms made, one man being ap- 
jjoinled in each s(‘hool district to induce his neighbors to sign a pledge 
to await the advic’c of the Station Entomologist and the County Agcm 
before seeding. I think the pledging feature w^as not altogether .suc- 
cessfully worked, nor do I consider it either a necessary or even a 
desirable part of such a campaign. Most farmers are willing to wait 
for any reasonable length of time for a signal to sow, but nearly all 
will Ijalk at binding themselces to await the decision of a man who is 
personally somewinit of a stranger to them, and W’ho might, to their 
minds, turn out to be an impracticable visionary. These school- 
district committeemen wm-e of great use, however, in solidifying senti- 
ment, distributing literature, etc. 

Aly next step was towrite to Professors Dean and Haseman, both of 
whom I knew to haxo had some experience with this cooperative plan 
of seeding^ and oblain fi'om them a statement of results. I also re- 
quested the names of county agents wdio had had experience with the 
w’ork, and of faiTiicrs who had grown wheat under the plan. Three of 
the Kansas county agents w’rote me, at Professor Dean’s request, 
giving me their working plans and results. Eight or ten Kansa.^^ hn- 
meis also lespondcd to my appeal for a statement of their experience, 
iliese letters from the farmers proved very useful, since a farmer will 
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:on]i otncs accept the testimony of a fellow farmer move quickly than 
ic will that of a professional entomologist or of a county agent. IMul- 
ipi,> (-oi)ies of all these' letters were made and put in the hands of the 
-.nuiiiy agent, and were given to some of the committeemen. Part of 
ln-sr- ncre published in the local new'spapers and the county agent 
■luMishcd reports in the county papers of all public meetings. 

llnwevcr, the clinching factor, which rendered all this publicity work 
.ficciivc and influenced all the farmers of the county to fall into line 
.viiliuiit any organized solicitation, outside of Elizabeth township, was 
h(‘ installation of a breeding cage and the keeping of an egg-laying 
('(-Old at the County Experiment Farm. Had the farmers thought we 
.vci'o merely guessing at the date when the flics had gone, some of them 
vonKl doubtless have concluded that they could do just as good a job 
u tliat, as an entomologist one hundred miles or more aw*ay ; but when 
:h(‘V realized that we had a definite method for determining when the 
jrood was past in their own county, under the conditiom of lOld, all 
.vcrc willing to wait for any reasonable length of time to learn our 
'csults; in fact, they were afraid to disregard them. 

Tlip lirecding cage was simply a wmoden box two or three feet long, 
liioiU two feet wide and perhaps sixteen or eighteen inches high, 
ivii limit any bottom and a small hole in the middle of the top, over 
vliicli a lantern globe was placed and (‘overed Avith cheesecloth. 
Stnlible and top soil, containing puparia in alnmdaiice, was collected 
from a plot liadly infested the preceding season, dampened, and put 
into Ihc cage September 11. This, I attended to personally, and the 
next morning gave to the county agent, hir. Eastwxiod, Avho had 
suoeceded Mr. Thomas, instructions for making the count and dif- 
ferentiating the fly Avith a magnifying glass from the other flies ap- 
pearing in the cage. A daily record of the hatch Avas thenceforward 
kept. He Avas also taught to recognize tlie eggs on the Avheat Itlades, 
and a few days later he marked 100 Avheat plants, located at intervals 
down a suitable drill row, by putting hog-nose rings about them. All 
eggs were remoAmd from the blades of these plants by rubl)ing them off 
vitlt the finger, and the next day and each succeeding day, thereafter, 
the eggs AA’ere counted and then removed. The egg-laying record Avill 
dimv a inaxinium rate of egg-laying in the field a few days after the 
niaxiniuni emergence of flies in the cage. When both records sIioav 
that the crest of the brood is Avell passerl, and Aveather conditions for 
the season haA^e been normal, or without a marked deficiency of mois- 
t'-ire, it is usually best to recommend seeding, since the Avheat Avill not 
he up and inviting to the flies for ten days or tAvo Aveeks after it is soAvn, 
and by that time practically all of the flies Avill have disappeared. 
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We planned at first to publish daily, in the county papers, the record 
of the hateli and of egg-laying, to insure control of the rnore 
farmers, but Mr. Eastwood judged this to be unnecessary, and 
recortl was not publislied until September 27, when I advised lhat tlij 
signal bo given to seed. l\Ir. Eastwood was able to learn of only a fe^r 
fields in the county that had been sown at that time. Nearly alloj 
the seeding was done between October 1 and October 20 and durlnji 
■ the fail developed no fly. The prospects for a good crop, wholly frej 
from the fly over the whole county, would be perfect were it not forth 
numerous pu[)aria which have developed in volunteer wheat, scattcreij 
through the clover fields, many of wdiich have not even been pastured 
Puparia can be found quite plentifully even in rather closely grazeil 
clover fields. 

A .similar plan was followed in (Clermont (>oiinty, but, owing to a 
latiT beginning, was not so generally successful. However, Comitv 
Agent Herron expressed the belief that a great majority of his farmer? 
had awaited his advice, and that in another year the cooperation could 
be made imactically unanimous. Very similar results were reached in 
one of the townships of Greene County, adjoining Miami, the unoOidal 
management there awaiting the advice of Mr. Eastw’ood, because thev 
had no county agent, nor any county farm of their own, on which to 
conduct the breeding tests. 

Cooperative sowing in Ohio is bound to be only partially successful 
during droughty years, because of the flics issuing so tardily and ir- 
rcguiarl}^ from the stubble fields, seeded to clover, w^hich cannot be 
plowed under; and where the seeding has been timed to give perfect 
success, the final harve.st will be somewhat doubtful in all years, niiles? 
we can separate the production of wheat and clover. 


President Glenn V . Hkkiuck: Is there any discussion of these 
t^^■o papers? 

Secretary A. h. Burgess: One point in Mr. Dean’s paper which 
struck me very forcibly was that all these entomologists, agricul- 
turists and newspaper men told the same story. That is one of tlic 
places where our enloinological work and extension work frcMjucntly 
falls down too many cooks. The arrangement of having all thebe 
turers toil the same story and the newspapers give the same report 
is a wonderful thing. It is something that should be copied b 
other cndea^'o^s of the same kind. A train that goes out for tbe 
purpose of distributing information should distribute information tbit 
does not contradict. 

President Glenn M. Herrick: I have been impressed withtb® 
value of these two papers as illustrative of efifectivc and successful 
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nu-tliods of putting entomological information before the fanner. 
TJii- where many of us fail. We get lots of information on a 

cert lin problem^ publish it and then often send it to the wrong men 
u!io throw it into the waste basket or allow it to lie on dusty shelves 
and unused. 

F. W* Webster: In 181)1 Dr. C. V. Riley attempted to 
introduce a European parasite of the Hessian fly. It was placed in . 
tho field but little has been heard concerning it up to the present 
lime. The facts concerning its introduction and recovery arc given 
in the following paper by Mr. W. R. McConnell. 

SUMMARY OF FACTS ABOUT THE INTRODUCTION OF 
PLEUROTROPIS EPICONUS WALK 

By W. R. McConnell 

The species was originally described under the name EiUedon 
(■[ligonns Walker, and apparently is the same as Semiotellus nigripes 
liudoman, as Dr. Riley compared specimens ^^ith Walker's types. 
[Forbes, Insect Life, 1892, 73.) The species is now placed in the 
genus Pkurolropis. 

Introductiox into America 

1891 Riley received infested puparia from f\rr. Fred Knock, of 
Loudon, England, during the spring of that year. 

This infested material w'as dislriluited to Forl)cs in Illinois, Cook 
ill Micliigan (Agricultural College), and Fletcher in Canada (Ottawa). 
(Forbes, Insect Life, V, 1892, 73; Riley, Insect Life, 1893, 133-4.) 

Xo report from Cook and Fletcher, as far as I can find. 

Forbes (Insect Life, V, 1892, 73) reported rearing adults from the 
original material in a small enclosed plat experiment, but up to August 
1-1, 1892, had recovered no specimens from fields in which material 
was distributed. No further statement regarding the success of 
l‘orl)cs’ experiments has been found. 

1891 — ^Material from Knock placed in field at Fredericktown, IMd,, 
and on farm of C. Morgan Flldridgc at Cecilton, i\Id. (Howard, 
Liscct Life, VI, 1894, p. 375.) (Fredericktown must be the Frederick 
of today.) 

Xo further report from the Fredericktown introduction. 

At Cecilton, Md., Ashmead succeeded in sweeping up one cf during 
; i^lny of Ihe next year. (Howard, bisect Life, VII, 1895, 414-5.) 

There seems to be no further records until our rearings at Hagers- 
tmvn began in 1915. 

hi the following tabic is given the record of our rearings at the 
H agersl own Laboratory : 

10 
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Locality No. of Specimens Reared Collector 

Hagerstown, Md Id McConnell and Myers 

Andersonhurg, Pa 1 Myers 

Warfordsburg, Pa 1 Myers 

Montoiirsville, Pa 1 Myers 

Ford City, Pa 1 McConnell 

Greenxdlle, Pa 1 ^IcConnell 

Total 10 specimens 


All of the localities except the last two are east of the Allegheny 
Mountains. Ford City, Pa., is on the Allegheny River, and Green- 
ville is on the western edge of Pennsylvania. 

We know practically nothing of its life-history, as I have neve? 
succeeded in inducing it to oviposit. Adults have emerged in cages 
from April to June inclusive and from September to December in- 
elusive. Most of the specimens reared were males. 

Importance 

Piley .staled lliat it was introduced Ijecause it was more abundant 
in England and far more beneficial than any of our native species. 
Knock was probably his authority for conditions in England. His 
statement for this country seems very doubtful, in view of the scarcity 
of the species. It may not be adapted to the climate, and again it 
may become verv' abiindMiit during a widespread outbreak of the 
Hessian fly. The latter point of view is probably more nearly ccrrect, 
since it seems t o be able to maintain itself over periods when the host 
is scarce, in spite of the predominance of males. 
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’16] ENTOMOLOGISTS' DISCUSSIONS 

President Glenn W. Herkick: The next paper on the program 
Is bv K. R. Parker of Montana. As the author is not present the paper 
^illberead by J. R. Parker. 

dispersal of musca domestica linn^us under 
CITY CONDITIONS 

By Ralph R. Parker, Bozeman, Mont. 

(Not received in time for publication in this issue) 


President Glenn W. Herrick: Is there any remark or discus- 
sion? 

;Mr. ?\Iax KislinKj Jr.: I have been working on dispersion of the 
hoii?e*fly for the Bureau of Entomology. At the Animal Industry 
Farm at Pethesda, Md., we liberated from the 30th of June to Septem- 
ber 10, 200 colored flics. All were liberated from about the same point 
on this farm. We bred these in cages from a lot of maggots taken from 
pig manure. 

The method of coloring was with colored chalk and marking freshly 
emerged flies, not more than a day old. First we put traps within 500 
yards from the point we liberated the flies and caught a good many in 
that way. Then we increased the distance. Wc also made rounds 
among the residents and whenever they saw a colored fly they would 
swat it. Some people who were not notified of it thought the flies 
were carriers of a certain kind of spotted fever. The results of the 
summer showed that the flight spread out over an area of one and a 
quarter miles. In the experiment I noted that the flies did not go in 
any particular direction with the wind. In fact I have often noticed 
tlie flics going against the wind. 

President Glenn W. Herrick: Did you put the chalk on their 
wrings or on their bodies? 

Hr. AIax Kislink, Jr.: As soon as the flies emerged we let them 
out of the breeding cages into a trap. Then we put the flies into paper 
bags heavily chalked, shook them up and when they were let loose 
there was quite a cloud of color. 

President Glenn W. Herrick: For the past three years I have 
been spending a part of the summer on Granberry Lake in the Adiron- 
one and one-cighth miles from the village of Cranberry Lake. 
Jhere are no animals on that side of the lake but toward the latter 
part of the summer we are troubled with house-flies. There are no 
breeding places for them and they must come from tlie village one and 
onc-tighth miles across the lake in a diagonal direction. I see no 
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Other place where they can breed. They would in this case have to 
fly continuously, across the lake. 

Mr. T. J. Headlee: It was noted in England where flies had conie 
from five miles away. 

President Glenn W. Herrick: The next paper will be by Mr. 
Joseph H. Merrill. 

LIFE-HISTORY AND HABITS OF TWO NEW NEMATODES 
PARASITIC ON INSECTS 

By Joseph II. Merrill, Manhattan, Kons, 

(Withdrawn for publication elsewdiere) 

President Glenn AV. Herrick : It is interesting to find that there 
are some nematode forms that seem to be of some use in life. 

I did not understand Mr. ^Merrill to say whether they actually ki]le(i 
the insects. 

AIr. J. II. Merrill: A tent was placed around the trunk of an 
elm tree so that all emerging insects might be secured for breeding 
pur])0ses. There were 121 Saperda tridentata which emerged from 
this tree and were placed in breeding cages, but in no instance did any 
of these insects deposit eggs. Not only was the vitality of the insects 
lowered but their natural functions were so interfered with that eggs 
did not even start to develop within their bodies. The death rate, due 
to nematode parasitism, was 100 per cent. Several experiments were 
carried on by placing termites in soil known to contain nematodes. 
In twelve days all of the termites had died, due to this nematode 
parasitism. 

Mr. Don (^. Mote: I would like (o inOiUire whether these nema- 
todes are truly parasitic. I take it from the paper that Air. Merrill 
was able to rear them from the egg to the adult stage in cultures. This 
fact would .seem to indicate that they arc not necessarily dependent 
upon taking up their abode in the insects’ intestines for their develop- 
ment. Generally nematode parasites attain a (‘ertain point in this 
development outside the host beyond which they cannot go unless they 
reach their normal habitat within their host.. 

AIr. j. H. AIerrill: These nematodes were found to be parasitic^ 
on Saperda iride?iiaia and LcxicokrmeH ludfxigus. The nematodes found 
in S. iridentaia were fed in cultures on the macerated bodies of insectSj 
while those found in the termites were fed exclusively on termites as 
we could easily secure a jjlentiful supply of these insects. 

^ AIr. Don C. AIote: At what time during the developmental 
did infestation occur? 
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Mr, J. H. Mekrill: How and when the nematodes gain entrance 
tiic insects are two questions that are yet to be solved. As the 
nciriatodes were found in the intestines of S. fride^iiafa it is possible 
ihai tlie nematode eggs may have been taken in with the food. As the 
ncntniode in the termites were found in the head and month cavity, 
thojO may have entered while the worms were still young. Although 
they could enter when quite small, they could not complete their devel- 
opment within the termite. 

President Glenn W. Herrick: An}^^ more questions concerning 
this paper? If not we will pass to the next paper by l\lr. J. W. Chap- 
man and R. W. Glaser. 


further studies on wilt of gipsy moth caterpil- 
lars ' 

By J- W. CuAPMAN and R. W. Glaser 


Introduction 


During the past two summers (1914-1015) certain questions in 
connection with wilt of gipsy moth caterpillars have begun to clarify. 
The published experimental results obtained during the summer of 
1913, while helpful in interpreting many of the phenomena encountered 
in this interesting problem, nevertheless left much in doubt. Our 
efforts were renewed during the summer of 1914 with the hope of 
verifjdng all of our previous experiments (1913) and of solving some of 
the questions towards which we had begun to assume a sceptical at- 
titude. Many interesting matters were forcibly impressed upon us 
during the course of this study which extended over two seasons. The 
results obtained in 1914 were discouraging although instructive. In 
1915, however, we not only obtained data harmonizing with those 
of 1913, but surpassing our expectations by yielding new and interest- 
ing results. This work also clearly revealed the inadequacy of some 
of our methods. 

In order that other investigators interested in the polyhedral dis- 
eases of insects may be spared many of the tedious difficulties which 
we encountered w^e present our work historically, and will attempt to 
give an account of the methods which must be pursued in order to 
ensure dependable results. This method of procedure will also have 
ibe advantage of placing our new results in a proper light. 


If 

Bii=- 


"iitribution from the U. S. Bureau of Entomology in cooperation with the 
y Institution of Harvard University. (Bussey Institution No. 110.) 
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Summary of Our Previous Work 
The results obtained by our previous studies may be summarized 
as follows: 

1. The wilt of gipsy moth caterpillers is a true infectious disease 
distributed over the entire territory infested by the gipsy moth. 

2. Epidemics of the disease occur only in localities heavily infested 
by the gipsy moth. 

3. Climatic conditions appear to bear an important relation to wilt 
in the field. 

4. The disease is more prevalent among older than among younger 
caterpillars, but the latter also die of wilt in the field, 

5. No diagnosis of wilt is valid unless polyhedra are demonstrated 
microscopically, 

6. There is no record of the occurrence of wilt in the gipsy moth in 
America prior to 1900. 

7. i\Iinute dancing granules may be observed in wet smears. 

8. Polyhedra are probably reaction bodies belonging to the highly 
differentiated albumins, the nucleoprotcids. 

9. The pathology of wilt does not vary with the age of the cater- 
pillars. 

10. The polyfiicdra originate in the nuclei of the tracheal matrix, 
hypo dermal, fat, and blood cells, 

11. The nuclei of the tracheal matrix and blood cells seem to be the 
first tissue nuclei affected. 

12. Many minute violently dancing granules are found in the patho- 
logical nuclei of fresh tissue. 

13. Gienisa’s stain demonstrates many little granules in the nuclei 
,of diseased (issue sections. 

14. The alimentary canal seems to be the last organ in the body 
to disintegrate. 

15. Two types of blood corpuscles exist in normal haunolymph. 

16. Two typos of pathological blood corpuscles exist in diseased 
caterpillars. 

17. The blood is a fairly reliable index of a caterpillar’s conditioiL 

18. The blood test is impracticable for large experimental scries. 

19. Bacteria are not ctiologically related to wilt. 

20. The virus of wilt is filterable with difficulty. 

21. Such a filtrate is free from bacteria and polyhedral bodies. 

22. Caterpillars that have died from infection with filtered virus are 
flaccid, completely disintegrated, and full of polyhedra. 

23. ^Minute dancing granules were observed in the Berkefeld filtrates. 
These may be identical with certain granules observed in smear-s afld 
tissue nuclei (sub. 7, 12, and 13) and may be etiologically significaJ^*' 
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The incubation period of wilt varies, and temperature at times 
Qecms to bear an important relation to this variation. 

9.') A large number of caterpillars used in the experiments died of 
disturbances in their normal physiological activities. 

26. The success of wilt infection experiments is absolutely depend- 
ent upon attention to seemingly insignificant details. 

27. Genetic immunity of certain individuals is probable. 

2S. Active immunization with sublethal doses is possible. 

20. The polyhedral bodies may be stages of the filterable virus, but 
as yet no evidence to substantiate this view has been produced. 

30. Infection naturally takes place through the mouth by means of 
the food. 

31. There is no e\ndence that the wind is an important factor in 
distributing the disease. 

32. Some of the imported parasites may be important factors in 
aiding the dispersion of wilt. 

33. Although probable, there is no definite evidence as yet that wilt 
is transmitted from one generation to anotlier. 

Problems Requiring Further Investigation 
From a review of our work during 1913 it seemed apparent that many 
wilt problems needed further investigation and verification. For 
this reason we concentrated our work upon the following questions; 

(a) Can we obtain further evidence in order to substantiate our 
view that wilt is a true infectious disease? 

(b) Can we produce further evidence that wilt is caused by a minute 
filterable organism? 

fc) If wilt is caused by a filterable virus can we obtain some idea 
of its size? 

(d) Has wilt a definite period elapsing between inoculation and 
death? 

(e) What influence do climatic conditions (temperature and humid- 
ity) have on the length of this period? 

If) Does immunity towards wilt exist in certain members of the 
gipsy moth race? 

(g) Is wilt transmitted from one generation to the next through 
the egg? 

Difficulties EncoUxNtered in 1914 
In order more lucidly to illustrate the satisfactory methods devised 
during the summer of 1915 we would like to present five out of fifteen 
experiments performed during the summer of 1914. The gipsy moth 
caterpillars used for these experiments were collected in the field 
'ft’liilc in the third and fourth instars from localities where no wilt had 
^een noticed up to the time of the collection. The animals were 
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taken to the laboratory, and isolated from one another in autor, laved 
pasteboard or sterile tin boxes. Thus by isolation, all animals that 
harbored the disease and died before being used for experi mortal 
purposes were prevented from infecting others. This precaution was 
found necessary for the reason that it is impossible to determine dm*, 
ing the early stages of the disease, whether or not a caterpillar is free 
from wilt infection. Of course Escherieb’s blood test melhotffot 
eliminating chronic cases might have been used, but Glaser and 
Chapman (1913) and Glaser (1015) have shown that the blood tea 
is impracticable for large experimental series. 

Caterpillars dead from wilt were emulsified with sterile water. 
This material (amounting to about 100 c.c.) was filtered through 
cotton and later through ])aper. The filtrate thus obtained Mas 
passed through a Berkefeld Grade filter by the use of a vacuum 
of approximately 28 inches. This Bcrkcfcld filtrate was used for the 
infection experiments. Of course, the filtrate was tested for its bac- 
terial sterility by plating on ordinary nutrient media. If the proper 
teclmical precautions are taken the filtrate obtained will be free from 
bacteria and polyhedral bodies. 

The caterpillars were infected l:)y holding the animals with their 
ventral side up. By means of a sterile eye dropper a drop of the fil- 
trate was then placed directly over the mandibles. By exercising 
sufficient patience the animals can be made 1o drink the drop or even 
two or three large drops. It must be borne in mind that caterpillars 
will not drink prior to moulting, so it is important to obtain them after 
moulting or two or three days premous to this act. Moreover, cater- 
pillars which have recently fed are unwilling to drink and therefore 
it is best to starve them for 24 hours before attempting an infection. 

Every caterpillar in our experiineuls was infected with the same 
amount of the virus. Suffice it to say, that wc prepared the virus 
in the same way for each experiment, and further attempted to haw 
conditions as constant as possible. 

Table I gives the results obtained in the first experiment. Twenty- 
five caterpillars wxre infected with the Berkefeld filtrate aiid^o 
controls "were infected with the same filtrate sterilized by autoclaving 
for 20 minutes. Eighteen caterpillars died of wult in the experiment 
and 19 in the controls. One individual escaped; one died of another 
cause (possibly bai'terial infection), and 11 moths were obtaineii 
iable II is self-explanatory. Tables III and IV represent simibr 
experiments )\ith the exception that the material was passed through 
the finer Grade ” Berkc'fOd filter. By an examination of TibH 
I and II it will be seen that tlie deaths due to wilt in the controls ex- 
ceed those ill the experiiuents. in Table III the deaths in the experi- 
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exceed those in the controls by two. In Table IV the deaths 
in the experiments exceed those in the controls by 15. It was aliso- 
liitoly impossible to come to any conclusions on the results based on 
tbr 'ibove experiments. Table V represents an experiment in which 25 
emimals were infected with fresh, undiluted and unfillered gipsy moth 
will virus. Twenty-five controls accompanied this experiment. As 
c'uiIh' seen the deaths in the controls exceeded those in the experiments 
bv dx. Altogether fifteen experiments were performed and the re- 
sults were all very similar to those outlined above. Can such discour- 

results find an explanation, and how can they be made to har- 
monhe with those obtained in 1913? The only feasible exihination 
which occurred to us was that many of the caterpillars used in onr 
cxpt'riinents in 1914 were chronically infected with wilt before being 
collected and that this accounted for the high mortality in the con- 
trols. Why some of the animals infected with the unsterilized virus 
furvived and produced moths can possibly be explained by the sug- 
gestions offered by Glaser and Chapman (1913) and Glaser (1915). 
Ill short it seems very likely that many individuals are naturally im- 
mune towards wilt. In the discussion of tlie Berkefeld filtration ex- 
periments of 1913 it was further pointed out, that the wilt virus is 
difficult to filter on account of the abundance of cellular debris, pig- 
ment granules, hairs and polyhedral bodies. A film very soon be- 
comes deposited on the outside of the Berkefeld candle and of course 
this retards filtration. In order partially to overcome this retarda- 
tion, tlie virus was diluted to about 100 c.c. of sterile water and filtered 
through a fine grade of paper prior to filtration through the candle. 
As is well known, however, the albuminous material, polyhedral bod- 
; ie$, etc., easily pass through filter paper so that it is practically impos- 
; sible to obtain material for the Berkefeld filter which will not deposit a 
; film on the candle. Absorption of material into the interior of the 
candle necessarily also must retard the filtration. Naturally, the old 
candles must be frequently replaced by sterile new ones even during the 
course of one filtration. 

As stated previously, the results obtained in 1914 were gravely at 
variance with those of 1913. Evidently we were fortunate in collecting 
healthy material in 1913, but our 1914 results clearly demonstrated 
that our chance method of obtaining healthy material ended disas- 
terously. Anotlier method had to be devised. 

Origin of Material for the 1915 Experiments 

If further experimental progress was to be made, it was thought 
absolutely necessary to raise a stock of caterpillars free from wilt in- 
fecijon or at least a stock in which the wilt mortality was reduced to a 



154 


JOURNAL OF ECONOMIC ENTOMOLOGY 


[Volj 

minimurn, After producing such a wiltrfree stock, we could tli^u 
rely upon individuals from such a stock for experimental purpose; 
and the results would be significant. During the season of lOU ^ 
raised several sets of caterpillars from eggs. In some sets or culture 
no wilt mortality occurred throughout the entire season; in mostof 
the other cultures wilt appeared, but the mortality was low. 
certain individuals in these latter cultures became infected is opcniq 
several explanations, the most probable of which would seem to 1^ 
that wilt is transmitted from one generation to another through th 
egg. Chronic carriers of the previous generation may resist deaib. 
pupate, transform and transmit the disease, as is the case with pebrine, 
to certain individuals of the next generation. Some members of this 
second generation become susceptible and die. That carelessness wg; 
responsible for the deaths in those cultures where wilt appeared 
spontaneously seems highly improbable for the reason that every 
conceivable bacteriological precaution was taken. We even went so 
far as to import daily the food for the animals from a territory whieli 
had never harbored gipsy moth caterpillars. The foliage before Ijeinf 
picked \vas further examined for the presence of other lepidopteroi];. 
larvce. This precaution was thought to be necessary for the reason 
that Chapman and Glaser (1915) found wilt prevalent amongst tea 
of our native species oF lepidopiera and the possibility of food conunnl- 
nationis very great. 

In 1915 tw^o sets of eggs were hatched. One set had its origin from 
moths that emerged from the control experiments the previous year 
(1914). The other set wns kindly given us by Professor hicliad 
Goldschmidt, who for scA’cral years has been investigating certain 
genctical questions in conncclion Avith the gipsy moth. Some of theje 
eggs wnre derived from a pure Japanese race procured by Profe??or 
Goldschmidt from Ogi, Japan; others w'ere derived from cro??c> be- 
tween Japanese races with a race from Germany and one from Hiiiuf, 
Hungai’y. The caterpillars from this second set of eggs Avere vm 
easily distinguished from our introduced American race, by ilieir 
peculiar coloring and pattern. Professor Goldschmidt informed u; 
that he had had A'ery little disease in his cultures the previous yeS?, 
so we thought his material ought to prove very instructuT. 

Altogether a greai many cultures were cared for, both ArnericaD 
and foreign. These cultures represented our stock from which w(f tool 
animals whenever they were needed for experimental purposes. 
of the animals Avere immediately removed from the stock on batebb? 
and isolated, others Avere treated in bulk. At the beginning of tbf 
season, Avhile the caterpillars Avere still in the second stage, laan} 
individuals died of wilt in three American cultures. These culture* 
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^vere quickly discarded for fear that the infection might spread to the 
remaining individuals. 

Vriiuials needed for an experiment were taken from a particular 
gtock culture. The remaining individuals comprising this stock were 
kept under close observation throughout the season i, e., the number 
of 4caths and the number of moths which emerged were recorded. 
Thus in most cases, we were able to determine the health of a partic- 
ular culture. Needless to say, no deaths in stock or experiment were 
attributed to wilt unless all the gross and microscopic symptoms were 
tvpiCval. (See Glaser, Journal of Agricultural Research, Vol. IV, No. 
i p. 104.) 

Simple and Passage Infections 

The following experiments were performed in order to prove whether 
or not Avilt is a true infectious disease. All caterpillars used for an 
experiment were taken from a particular stock and isolated in sep- 
arate small, round tin boxes measuring three-fourths inches in depth 
and two and one-half inches in diameter. Such tin boxes wore found 
far superior to the pasteboard boxes used during previous seasons. 
By keeping the lid closed the proper humidity conditions are obtained 
and the food remains fresh for two or three days if not eaten. The 
caterpillars also moult regularly in these tin boxes and tlmy seem not 
to suffer in the least from their confinement. Lnsily, the tin boxes 
can be easily sterilized by boiling water and can be used over again 
repeatedly. 

The stock animals were nearly all raised in glass fruit jars measuring 
about three and one-half inches in height and in diameter. By screw- 
ing on the tin tops, the proper humidity conditions could likewise be 
obtained. If the humidity increased sufficiently so that drops of 
Avater formed on the glass, a little dry sand put into the bottom of 
each jar soon absorbed the excess moisture. 

Table VI gives the results of the first experiment. TAveniy fifth 
stage foreign dispar caterpillars Averc isolated, ten for the experiment 
and leu for the controls. Caterpillars AA'hich died of wili Avere ground 
up in a inotar with sufficient sterile Avater to facilitate the process. 
This liquid Avas strained through cheesecloth and then diluted lo 40 
c.c. with sterile Avater. The solution Avas next filtered through paper 
in a Buchner filter by using a slight suction. Ten caterpillars were 
fed from an eye dropper (method of feeding described on page 152) 
with the Buchner filtrate and ten controls, fed Avith the same filtrate 
sterilized by autoclaving, accompanied the series. Eight caterpillars 
ilied of typical wilt in the experiment and no controls succumbed. 

wo controls died of an ‘'other cause.” Two moths in the experiments 
eight moths in the checks emerged. In the stock culture of 240 
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from which the animals were derived, \\ per cent died spoiitaiie<)\nL 
of wilt and 78 per cent of other causes.” 

Tables VH and VUI represent experiments similar to the oue 
seated on Tabic VI with the exceptions that fourth stage Americaj 
cat(.'ri)illars were used in experiment VII and Japanese third 
animals in experiment VIll, 

Table IX represents an experiment performed with American fourtli 
stage caterpillars. Five animals were used in the experiments 
five in the controls. Xot a single animal died from wilt. 

Tables X and XI reprosent passage infections, A caterpillar whidi 
died in one of the, previous infection experiments was ground up and 
diluted to 10 c.c. with sterile water. This material wars strained 
through cotton, filtered ttirough paper in a Buchner filter^ andfetlto 
foreign fifth stage individuals represented on Table X. Twelve indi. 
viduals were fed with the Buchner filtrate: 12 were fed with this 
filtrate autoclaved and T1 untreated caterpillars accompanied ik 
series. The results can be gathered by consulting the Table. 

Table XI represents the next passage. A caterpillar that died in 
the previous experiment was used. The material was treated in the 
same ivay, i e., ground up, diluted to 10 c.e. and filtered. Fifth sta|e 
foreign caterpillars were used. 

Discussion of tee Infection Exteuiments 
The following data derived from a comparative study of the mor- 
tality tables are worthy of discussion: The number of eaterpiliars 
which died of wilt in the experiments and checks; the relation bctwwB 
the percentage of wilt mortality in the stock cultures and the percpnt- 
age of wilt in the checks; the number of caterpillars w'hich died of 
other causes ’ in the experiments and checks; the relation between tlic 
percentage of "other cause” mortality in the stock cultures and the 
percentage of deaths due to that cause in the experiments and check;;; 
the number of moths obtained in the experiments. 

In the tables the wilt mortality of the experiments equals 68 pet 
cent; in the checks 4 per cent. Hoav can we explain the 4 per cent 
in the checks? Jly comparing the wilt mortality in the checks with the 
wilt mortality in the stock culture in each table, we find that the con- 
dition of rim stock usually explains the wilt mortality in the checks 
Thus in Table \l none of the checks died of wilt and the wilt mortality 
m the stock was very low (IJ per cent). In Table VII we h;a-c W 
cahos of wilt in the checks and the mortality in the stock is ratte 
high (9 per cent). In Table Vllt one check died of wilt and riicmor* 
tahty m the stock is high (II per cent). In Table IX no wilt is re- 
corded and none in the stock. In Table X none is recorded in 
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;Gid none in the stock. In Table XI one ease of wilt is recorded 
in iii ' ‘ hecks and none in the stock. The explanation offered to ac- 
count for the 4 per cent check mortality is based on the above data, 
nnnclv, when the stock wilt mortality is low or zero, the checks which 
■ire derived from such stock are likely to be healthy; when the stock 
wiltrfitortality is high, some of the checks which are derived from such 
ctock arc likely to be diseased. Table XI seems to be a slight excep- 
tion to this rule. In this experiment no wdlt is recorded in the stock, 
hut one in the checks. It must be borne in mind, however, that the 
nuinhor of this stock culture w^as rather small and it is really unfair 
to base a health estimate on it. Of course, this one check may not 
have been chronically infected before being used. It may have con- 
tracted the disease subsequently by accidental infection, but this 
iecins unlikely. 

Under the heading died of “other causes’’ are grouped all of those 
animals that showed none of the gross and microscopic syinidoms of 
wilt. Oaterpillars which succumbed to this “other cause” death were 
usually in the fourth or fifth stage. They frequenth' hung by their 
prolcgs in the typical wilt fashion, but their skin was tough and did 
not rupture easily as is the case with typical wilted individuals. On 
dissection such individuals proved to be practically free from body 
fluids, in contradistinction to the deliquescent state of wilted animals. 
In many cases the organs and tissues were almost shrunken beyond 
recognition due to the loss of blood and body fiuicls. Xo polyhedra 
were ever found in such animals, Imt smears from the intestine revealed 
countless Saccromycetes and Micrococci. Sections through these 
caterpillars failed to reveal the above mentioned niicroorgamsms in 
any organ excepting the intestine. The Saccromycete and a Micro- 
coccus wore isolated from animals w'hich died of tliis disease and other 
healthy ones were infected with these pure cultures. W c failed to 
reproduce the disease with either microorganism. It might be well to 
mention that the Saccromycete grows vei'>’ readily on bean and potato 

and the Micrococcus flourishes on beef infusion and on beef 
extract agar. 

A very interesting fact was noticed in all of the stock cultures and 
experimental animals. Nearly all of the individuals which died of the 
‘’other cause” death and which revealed the Saccromycete and Alicro- 
coccl microscopically and culturally, were dcM'iw'd from tlie foreign 
given us by Professor Goldschmidt. ^ cry few American cater- 
pillars could be found which yielded the almvc named microorganisms. 
The few found probably became inf(H‘ted from the foiadgn stock. By 
comparing the tables representing American with (hose representing 
foreign animals, and further by comparing the percentage of “other 
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cause'’ deaths in the stoet cultures with the same deaths in the expert 
mental animals, actual experiments, checks and untreated individuaij^ 
the facts to which wc have here called attention stand out very vividly 
(Compare Tables VIII, X and XT with Tables VII and IX.) 

Professor Goldschmidt experienced a high mortality in some of hij 
Japanese gipsy moth cultures. We had the opportunity to exa^iQg 
many of his dead animals and found that the percentage of deaths due 
to the “other cause” was very much greater than the percentage of 
wilt mortality. 

So far as the “other cause” mortality is concerned, the following 
facts are clear; 

(1) The “other cause” mortality discussed in this article is not at 
all comparable to the mortality similarly designated by Glaser and 
Chapman in lOPh In 1013 it was due to low humidity; in this case 
probably due to one or more microorganisms. 

(2) We believe that tiiis “other cause” mortality is a specific dis- 
ease which has no direct relation to wilt. 

(3) Tins “other cause” mortality was never found during previous 
seasons in our American laboratory or field animals. 

(4) It appeared for the first time this year (1915) in our foreign cul- 
tures and later spread to two or three American cultures. 

(5) This new disease appears only during the later stages of tk 
caterpillars (fourth and fifth stages). 

By comparing Tables VI, VJl, IX and X it will be seen th.uf from 
one to five moths were obtained in nearly all of the actual infection 
experiments. There can be no doubt that the caterpillars partoot ol 
the virus for we were very persistent in seeing that they actually 
drank. Therefore, we offer two explanations: first, that certain 
individuals among gipsy moth caterpillars are immune to wilt, fie 
have obtained eggs from such individuals and it will bo interesting to 
note during the next season whether this immunity is transmitted to 
any of the next generation. Second, that certain individuals after 
inoculation become chronically diseased, but are nevertheless capable 
of undergoing metainorphu.sis. If this is the case wilt might be trans- 
mitted from one generation to another through the egg. The rcariag 
of individuals from such eggs ought to throw much light on the subject. 

Behkefeld ITitratr Expekiments 

Glaser and Chapman (1913) showed that bacteria in the ordinary 
sense of the word are not etiologically related to wilt, but that tbe 
evidence is very great in favor of the view that wilt is caused by a 
filterable virus. 
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The following experiments are offered as further proof for our view. 
Tables Xll and XIII represent two experiments which duplicate one 
another in every detail. 

Wilted material was ground up with sterile water and strained 
through cheesecloth. The liquid was then filtered through paper and 
equalled 70 c.c. This was next filtered through a Berkefeld “N” 
oiindlc by gravity. Platings were made of the filtrate and since no 
bacteria grew -it was considered sterile for ordinary forms. A portion 
of this same filtrate was centrifuged electrically and the bottom sedi- 
ment examined microscopically. No bacteria or polyhedral bodies 
could be detected in fresh and stained smears. The animals used for 
these two experiments were all in the fourth stage and came from an 
American stock. They were, furthermore, all derived from the same 
eg£ cluster. Thirty-two animals were fed, by means of an eye dropper, 
wiih the Berkefeld filtrate; 28 with the filtrate sterilized by auto- 
claving and 20 untreated individuals accompanied this series. In one 
experiment, Table XII, nine out of 32 animals infected with the 
uiistcrilizcd virus died of wilt. Moths were obtained from all the rest. 
Ii! (he other experiment, Table XIII, four out of 32 animals infected 
wiih tlic unsterilized virus died of wilt. The remaining individuals all 
transformed. Table XIY represents another similar experiment with 
slight variations. Fifth stage American caterpillars xvere used. The 
I wilted material after preparation equalled 25 c.c. This was diluted to 
riOO c.c. and filtered through a Berkefeld “N’' candle by means of a 
vacuum of about 27 inches. Ten animals were fed with the filtrate and 
ten with the filtrate sterilized by autochn’ing. Four out of the 10 
animals infected with the unsteriiized virus died of wilt; three in the 
ex peri me nt and two in (lie checks died of “another cause and moths 
wore obtained from the remainder. Of course, no death was diagnosed 
a? wilt unless all the gross and microscopic symptoms were typical. 

By coiuj^aring the Berkefeld experiments with the simple infection 
experiments, one is at once impressed with the small number of deaths 
aniung the infected animals (23 per cent) in the former against 08 
per cent in the latter. Of course, immunity may account for a number 
of the moths, but the difference between the two sets of experiments is 
too great for the immunity theory to account for all. This difference 
between Berkefeld and simple infection experiments was also noticed 
bt 1913, and in 1914, and we offer the explanation presented on page 
lb3 (absorplion by candle and film deposition). Significant in these 
Berkefeld experiments is the fact that none of tlie checks died of wilt. 
A? can be seen from the tables (XII, XIII and XH ), the condition 
of the slock was responsible for these gratifying results. 
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Pasteur-Chamberland Filtrate Experiments 

Since uiu’ experiments seem to demonstrate that the wilt virus ig- 
capaltle of passage through Berkefeld candles it was thought imper^, 
live <0 ascertain whether or not the virus could be passed through 
soinethiLig finer, namely, through Pasteur-Chamberland filteiu For 
this reason the two following expcrinicnts (Tables XV and XVI)<\vere 
performed. The ^’inis was prepared in the usual way and equalled 
60 c.c. This was passed through a Berkefeld filter (vacuum of 
27 inches) after which the resulting filtrate was passed through g 
Pastciir-Chamberland “F’' filter (vacuum of 27 inches). Fifth stage 
foreign cater jjillai's wore used in both experiments and the animals 
were infected Ijv the pipette method, tables X\' and X\I are self- 
explanatory. Suffice it to say, that not a single animal died of wiltk 
either the experiments or checks. These twm experiments seem to 
demonstrate that none of the \’irus is eapablo of passage through the 
Pasieur-Chaml)crland “F” filter. In other words, the size of the 
organism concerned in wilt lies somewhere between the size of the 
Berkefeld and Pasteur-Chamberland filter pores. Of course, some of 
the virus mti}^ have passed through, Imt w^as not suflficient to gain a 
foothold on account of a natural immunity of the animals. Tlii?, 
however, is pure speculation at present. 

Is There any Relation betw^een ^Sacbrood and Wilt? 

In 1913 White discovered a disease in bees caused by a filterable 
virus, which he named Saebrood for tlie reason that the dead larnc 
when removed from their cells have the appearance of a small okisdl 
sac. The main difference between Saebrood and wait, however, seems 
to consist in the (net that polyhedral bodies have never been found by 
White in cases of kSac brood. Of course, this fact need not exclude the 
possibility' of the identity of tlie two diseases, for the bee larval tRstie 
reaction towards the disease may be entirely different from the cater- 
pillar tissue reaction, Polyhedral bodies may not be formed when 
the virus iinaides bee larvae although formed when the same viru? 
gains eiitraiiee to the caterpillar body. 

Through the kindness of Dr. G. F. VTito, wc obtained some Sac- 
brood luatorial. At the same time we sent Dr. White some vilt 
material so that he could perform the reciprocal infection, t. c., infect 
bee larvae with the wilt virus. None of Dr. White’s experimental bee 
larvm developed Saebrood or wilt as it is known in caterpillars. Tables 
XVII and XATII represent two experiments accompanied by control) 
in which gipsy moth caterpillars were infected with Saebrood, 
be seen none of the animals so treated succumbed to Wilt. From these 
experiments performed by us in cooperation with Dr. White, wc con- 
clude that wilt and Saebrood arc two distinct diseases. 
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Period from Infection to Death 
la wilt a definite period elapses between the time of inoculation by 
feeding end death. This period varies slightly depending on the dosage, 
Imt i.' fairly constant in a certain class of experiments in which the 
nre constant. Tables XIX and XX graphically illustrate what 
liap|';nwd in our simple and Berkefeld infection experiments. Table 
XIX represents the simple infections. Each square along the ordinate 
represents the greatest number of caterpillars that died on a particular 
day: (be abscissa represents the number of days covered by the experi- 
ments. The first deaths occurred 13 days and the last deaths 27 days 
after inoculation. The highest point in the mortality is reached 18 
(lays after inoculation. The mean for the entire simple infection 
experiments is 20 days. Table XX represents the Berkefeld infections. 
In this series the first death occurred 15 days and the last 29 days after 
inoculation. Tiie highest point in the mortality is reached 23 davs 
alter inoculation. The mean for the entire Berkefeld infection experi- 
ments is 23 days. 

lb' comparing the simple infection Table (XIX) with the Berkefeld 
infection Taiile (XX), it will be seen that in general the time from 
inoculation to death in the Berkefeld experiments is longer than in 
^ die case of simple infections. This difference between the two sets 
■ of experiments is due to differences in the concentration of the doses 
. of the virus administered. In the Berkefeld experiments, as previously 
I rncntioiiGd (p. 1,53), dilution, absorption, and film deposition play irn- 
I portant roles in decreasing the concentration of the xdrus and hence one 
, vouid expect a longer period to elapse before the disease proves fatal. 
Table XXT represents doubles XIX and XX combined. The mean for 
both sets of experiments is 21 days. 

Baily liumidity and temperature records were kept during (lie entire 
experimental season by means of self-recording instruments for the 
purpose of determining whether or not these climatic factors had any 
Hitlucncc in shortening or lengthening the [period from inoculation to 
(catii. Be liave very carefully conii)ared all of our records with the 
t mortality occurring in oiir experiments, Imt we have been abso- 
utp]^ unable to find any correlation between temperature and wilt or 
mmiutx and wilt or between both climatic factors and wilt. 

^ _ ri the basis of this failure to find any correlation (1915) between 
umatic conditions and wilt in our iiisectary, xve w’ould not like to 
^jTu( e such a possible influence. Our records for the entire season 
extr' ^ ^-^^i^pcrature and humidity w^ere fairly constant. No 

were reached in our insect ary which was a subterranean 
i^^cn louse, so we feel obliged to continue these climatic observations 
co.inection with wilt for another season or two before making any 

Matcment, 

II 
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SUMMAKY 

(1) The chance method for obtaining healthy experimental materia] 
is absolutely worthless on account of chronic carriers. 

(2) By selection a stock of caterpillars can be produced in which 
spontaneous wilt mortality is reduced to a minimum. 

(3) Wilt is a true infectious disease. 

(4) The virus of wilt is filterable through Bcrkcfcld “N” candles. 

(5) Caterpillars that have died from infection with the filtered virus 
are flaccid, completely disintegrated, and full of polyhedra. 

(6) Microscopic examinations of the bottom sediment of centrifuged 
Berkefeld filtrates and platings of such filtrates show that they are 
sterile for bacteria. 

(7) Bcrkcfcld filtrates are free from polyhedral bodies. 

(8) The nuclear inclusions called polyhedral bodies or polyhedra are 
by-products of the disease. 

(9) We have l)een unable to force the wilt virus through Pasteur- 
Chamberland filters. 

(10) In our experiments the period from inoculation by feeding to 
death varied from 13 to 29 clays. The mean for simple infections is 
20 days; for Berkefeld infections 23 days. The mean for all the experi- 
ments is 21 days. 

(11) An accurate record of the stock cultures is necessary for tlie 
interpretation of experimental results. 

(12) Wilt seems to be transmitted from one generation to another 
through the egg. 

(13) Certain individuals among gipsy moth caterpillars seem to be 
immune towards wilt. 

(14) A new disease appeared in our foreign stock. 

(15) A Saceromycete and a Micrococcus v/ere isolated from cases 
of this new disease. 

(IG) Tlie new disease appeared only during the later stages (fourth 
and fifth) 'and differ clinically and microscopically from wilt. 

(17) Field observations have never revealed this new disease in our 
American race. 

(18) SiU'brood and wilt arc not identical. 
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TsBiE I. Mobtautt among .American Gipst Moih CATEanLuna in T.aboiutory Experiments 


of 

Cssifrtiiiiars 

Treatment 

Died of 

Wilt 

Died of 

'‘Other Causfa” 

Lived 


Borkefeld "N" 

Berkefeld “N" autoclaved 

IS 

10 

1 escaped 

1 

1 29 
R/Sef 

®l39 

Table II. ilORTALiry among American Gip.sy Moth Caterfillaks in Laboratory Experiments 

N'lmbcr of 
Caterpillars j 

1 

Treatment j 

Died of 
Wilt 

Died of 

' "Other Causes" 

1 


20 

20 

Berkefeld “N" 

Berkefeld “N" aiitoclai'ed 

1 

6 

lo 

2 

3 

129 9 
' 29 9 

Table III. Moiitauty among American Gipsy Mom Caterpillars in Labor.atory Experiments 

Nutiiljer of 
Caterjiillars 

Treatment 

Died of 

Wilt 

1 

Died of 

"Other Causes” 

Lived 

25 

-5 

Berkefeld “W" 

Berkefeld ‘‘W" aiitoHaved 

j 

i 1 eseufied 

5 1 2 

6 2 

1 39 
„ IW 
\ 39 

Tab/.e IV. Mortality among American Gipsy Moth CATERriLkAiis in Laboratory Experiments 

Number cf 
Caiorpi liars 

Treatment 

Died of 
Wilt 

Died of 
“Other Causes" 

Lived 

: Bcrkefeld "W" 

! Berkefeld "W' antodaYed 

17 2 

2 1 6 

1 9 

12 
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Tabu V. Mobtalitt among Americas Gipst Mora CATERPiLURa is Laboratory 


i 

N limber of 
Caterpillars 

— 


Died of 


Treatment 

Wilt 

“OtLer Causes” ' 

Lired 

25 


4 ! 

21 


25 

I’ntliluted ^\ilt autoclaved 

10 

I 

uhi 

11) 


Table VI. Moktalitt among Foreign Gipsy Mora CATKKPaL.ARS in Laboratory Experimexts axj. ix 
ri-LTl'RES 


Kumfior 

of 

Caterpillars 

Treatment 

' Died 

i 

j Wilt 

Died of 
“Other 
Causes” 

Lived 

Percentage of U'ilt aai 
“Other Cause'' dc-stla 
in Stock of 241) 

10 

: Huchnor Eltrate 

: 

... 8 

j 


vilt 

10 

1 Buchner filtrate uulodaved 

1 

■ 

2 

'(59 

78% “ntiier causes" 


Tabt.e VII. Mortality avonc; Amlhicax Gipsy Moth Catehpilurs in Laboratory Expehimextis axb ix Jtm 
CmiiREs 


Number 

of 

Caterpillars 

Treatment 

Died 
of i 
Wilt 1 

Died of ! 
“Other : 
Causes” 

Lived 

Percentage of Wilt arj 
“Other Caiw” Dtsit! 
in Stock of 31 

i 

10 1 
10 1 

Buchner filtrate? 

Buchner filtrate autoclaved 

6 ' 

2 1 
! 

12? i 

S 9 ; 

9% wilt 

07 c “other causes" 

Table VIII. 

Moktalitv among Forf.ig.n Gipsy Moth C.aterpillars in Labor.atory Experiments vnu ix cnci 



C ITT I “RES 



Number 


Died 

Died of 


Pcrcentigc of Wilt am 

of 

Treatment 

of 

“Other 

Lived 

" Other Caui;e"Dcii’'a 

Caterpillars 


Wilt 

CaiLscs” 


in Stock of 10 

10 

Buchner filtrate 

5 

5 


11% wilt 

10 

Buclmcr filtrate autoclaved 

1 

4 

■{" 

27% “other causes" 

Table IX. Mortality amoxg Americ.an Gipsy Moth C.aterpillars in Laboratory Experiments and in 



CULTOES 









Number 


Died 

Died of 


Percentage of ''' ih 

of 

Treatment 

of 

“Other 

lived 

"Other Cause" Dratte 

Caterpillars 


Wilt 

Causes” 


La Stock of 102 

5 

Buchner filtrate 


1 

49 

0% wilt 

5 

Buchner filtrate autoclaved 



59 

li% “other cause 
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.^Iobtalitt amoko Forkign Gn>sT Moth Catirpilurs in Laboratory Expeeiuents and in Stock 
Cultures 


Nuni'K 

Treatment 

Died 

of 

Wilt 

Died of 
“Other 
Causes" 

Lived 

Percentage of Wilt and 
"Other Cause" Deaths 
in Stock 10 


. Buchner filtrate 

10 

1 

■ 

1 9 : 

■ wilt 

12 

^ Buchner filtrate autoclaved 


3 

"I ” 


33 

entreated 



20fc "other causes” 


Table XI. MourALiTT among Foreign Gipsy Moth Caterpiliars in Laboratory Experiments and in Stock 

CUITUHEH 


Xuttiln/i 

of 

Treatment 

Died 

of 

Wilt 

Died of 
“Other 
Causes'’ 

Lived 

Percentage of Wilt and 
“Other Cause’’ Deaths 
in Stock of 10 

12 

12 

11 

Buchner filtrate ; 

Buchner filtrate autoclaied 1 

I’lifrcated i 

11 

I 

1 

4 

lli^^ 

\69 
- : 6u^ 

C‘^ wilt 

30^ t "other causes” 


Iaeu. XII. M(inT<i,[T¥ A.\ioNG Ajierican Gipsy Moth Caterpillars in LABuiiAToiiv Experiments and in Stock 
ClXTURES 



Trt'atmpiit 


Died j Died of 
j of j “Otlier 
j Wilt . CausL'C 


Pprt.'r.'Titai;c of Wilt and 
■“(lliipr Cause” Deaths 
ill Stoek of 13 


Bcrkefeld " N ” I 9 

Bej-kefeld “N" autoclaved 

Catrealwl 



^foRT.iI l■n' AMONG American Gipsy C.atekpillaks in Labor.atory Experiments and in Stock 
Ctxtures 


Xiiiidw 

Died 

Died of 


Percentape of Wilt and 

Treatment 

of 

"Other 

Lived . ' 

"Other Cause" Deaths 


: Wilt 

Causes" 


ill Stock of 42 

Berkefeld“N". 

1 

4 


,s/lCo' 




1 

i 

O'/c wilt 

Bcrkefeld “N” autoclaved 



2s{ 





! 1 199 ' 


: Lntreated. . .. 



’ 20( j 

\lfi9 

OCi' "other causes" 
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Tabl^ XIV. -NL,«TU,nv .among Amihican Gipst Moth Catoepillaks i.n’ Laboratort Expehimekts a- , 

ClTTlHES 


NuraW 

of Treat mint 

Catirijillars , 

Died 

of 

Wilt 

Died of 
“ Ofclior 
Causes" 

! 

Lived 1 

Pereentage <■; iViH j.,,; 
“Other Caa-i-" 
in Sloi'I: ;-.f ;;f) 

10 liirkefel'l" N " 

10 Rerkelfli] ".N" autoelavo-i 


3 

1 2 

1 

\2V 

8 9 

j 

0% v.i;i 

No record of '‘c.iiii.. 
cause" perarita;;? 


Table X\'. .Moutality AMnsfi Eiheign Gipst Moth Caterpillaus in Laboratory Exi-ehiuents and in li^ri 

Cl,'LTVK>:S 


Number 

Caterpillars 

Treatment 

Died 

of 

Wilt 

Died of 
“ Other 
Causes" 

Livid 

Percentage of Wilt a-j 
“Other Cause" Diatls 
' in Stock of 71 

10 

Pasteur-Cliambet’and “F" 


1 

\i)9 

7^/c ftilt 

10 

Pastenr-CItiimlKTliimi “F" auto- 


1 


17% “ oil] ir cause!" 


claved 






Table XVI. Mortality among Foreign Gipst Moth Caterpillars in LABORAroRT Experiments and ix ?:ca 
Cn.TniRs 


Number 

of 

Caterpillars 

Tn'atment 


Died 

of 

M'iit 

Died of 
"Other 
Causes" 

Lived 

Percentage of Wii: snf 
"Other Cause" Dcatla 
in .'^tock 

10 



1 


1 None left in sioii 

10 

Pasf lur-Cimmyirrland “ F " 
daved 

auto- 


2 

139 1 

•i” 

No wilt in sioik up H 
time faleriiliarf ’■''fit 

1 u-sed 
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Table X\ II. Mort.aliit a.mong Foreign Gipsy Moth Caterpillars in Laboratort E.xPKiii.'ii:>T5 


Number of 
Catetpiliars 

, j 

Treatment 

Died of 

Wilt 

Died of 

“Other Causes” : 

Lived 

10 

' Saebrood of Pees. 


2 

1 j 

f 5:’ 

10 

Saebrood of Dees aiilo<'!avcd 
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XVUL Mortalot among Foreign Gipsy Mote CATERpn.uRs in Laboratory Experiments 


y!;vi':vr of 

Treatment 

i 

Died of 
Wilt 

Died of 

1 "Ollier Paascs” ; 

Lived 

5 

1 Saebrood of Bees 

Sacbrood of Bees autoclaved 


I 3 i 

2 

i ; 

11? 

J2d' 

'\19 


Table XIX. Simple Infections, Showing Period from LsTEonDN to Death, 



i Ji 2 ^ S i> 1 9 ^ !Oi/ u/J /‘^is /a 


Table XX. Berkefeld Infections, Showing Period from Infection to De.\th. 



Table XXI, Total Infections, Showing Period from I.stection io Death. 
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President Glenn W- Herrick: Is there any discussion on thij 
paper by Dr. Chapman? 

Mr. T. J. IIeadlee: Has this disease been tested on the insects 
as well as on their food? Has it been used on a large scale in the field 
as a spray on the trees so that it could be fed upon? 

Mr. J. W. Chapman: Caterpillars have been subjected to 
material in various ways. It has been applied to their skinj ami to 
their food, as well as fed to them by means of a pipette as I mentioned 
in the paper. 

There is evidence that infection can take place when '“wilt'’ material 
is apj)iicd lo the caterpillars’ food but no evidence that it can take place 
when api)iicd to the skin. 

Our o^\ n work, so far, has been confined to the study of the etiology 
of this type of disease. Others have attempted to use the disea.se in a 
practical way but owing to tlie almost universal distribution of “wilt'' 
they have been unable to detenniiie whether the results obtained were 
due to the natural spread of disease or to artificial infection. 

President Clenn W. Herrick: Is there any data which shows 
whether this disease is tiie same as that prevalent in Kuropc. Has it 
been known for a inimlier of years? 

Mr. J. W. Chapman: As to whether it is the same disease we 
cannot ilefinitely state but our experimental results indicate that it is. 

iSecretary a. K. Hurcess: I think we may have to change the 
name of this dise.ase. The common usage in New Kngland in the area 
infested l)y the gy'psy moth, is the ‘Avilt” disease. Wilt diseases of 
plants arc common in green houses and to prevent confusion it may he 
ncccssar)' to call this a polyhedral disease; then there would be no con- 
fusion. 

President Glenn W, Herrick: If there is no further discussion, 
Dr. Aldrich would like to make an announcement just at this point. 

Mr. j. ISi. Aldrich; I am working on the Oscinidae of grains and 
gras.scs. The last authority who classified our North American species 
was i\Ir. Heckcr, of Germany, in 1912 ; he recognized in our fauna the 
important European species Oscinisfrit and pusilla, and I have some 
of the nia( erial so ( leterrnincd b}' him, now in my collection. However, 
there appears to lie a striking difference in habit between the American 
species and tliose of Europe, which raises a doubt in my mind as to the 
correctness of the identifications. 

Oscuih'ijrit ^\as laiown l)y Linmeus, its describer, to live in the larval 
stage in the unripe kernel of barley: the Swedes called the sjioiled 
kernoU /rif.s, which gave Linmeus the specific name. 

Oscinis pusilla is widely known in Europe as the oat fly, tind ib 
larv® attacks grains of oats likewise. 
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I have never heard of any such attack upon barley or oats in North 
kiei'ioa, and wish that my hearers would bear the matter in mind next 
summer and see if any such injury can be found. Our species mine in 
the stems of grains and grasses, but we seem to have none that feed in 
kernels of grain. 

PjiKSiDENT Glenn W. Heurick: We have one more paper this 
afternoon which will be presented by Mr. Hunter. 

results of experiments on the use of cyanide of 

POTASSIUM AS AN INSECTICIDE 

By W'altek Wellhouse, University of Kansas, Laureiice, Kansas 

III view of the number of reports, mostly favorable,^ which have 
been published recently regarding the efficiency of cyanide of potassium 
as ail insecticide against borers and plant parasites, when injected 
into the tissues, it seemed desirable to carry on some experiments on 
this question in Kansas. 

AcconJingly, at the instance of Professor S. J. Hunter, of the Univer- 
sity of Kansas, and under his direction, preliminary experiments to 
ascertain the effect of cyanide of potassium on plant tissues and on 
scale insects were begun March 13, 1915. 

It was thought best to use first, tender house plants, on which the 
effects could be seen at once. Twenty-five coleus plants infested with 
mealy bugs {DacUjIopius) were secured from a greenhouse. Fifteen 
of ihese coleus plants w^ere treated with potassium cyanide, 98 per 
cent pure. With a sterilized needle an incision was made in the stem 
of eacli plant, a cyanide crystal weighing from one-half milligram to 
(hree milligrams w^asynserted into the incision, wdiich was immediately 
seated with paraffine. In from two to three hours later the tissues 
borcFring the hole 'where the cyanide had been placed began to turn 
dark brown and within a couple of days the stem at this point was 
shrunken and bent. The tissues seemed to be cauterized by the 
cyanide. The mealy bugs continued to grow and multiply even 
Oil the very portion of the stem where the cyanide was injected. 
Several plants used as checks "were punctured with the needle and 
die puncture covered with paraffine but no cyanide w^as used in them. 
Ihoy showed no signs of injury from the treatment. 

I hen we determined to try the experiment on trees infested with 
ohts. a number of different species of trees on and near the campus 
^cre selected. The trees chosen were elm, apple, pear, plum, apricot, 
orange, ailanthus, willow and pine. Over fifty trees were used 
‘^cicnr-e,” Oct, 9, Dec. 11, 1914; Feb. 5, Feb. 26, 1915. 
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in the work. Holes varying from one to three inches deep .were bored 
in tlie trunks with onc-half-inch and three-eighths-iiich augurs, ot dis- 
tances varying from a few inches to four feet above the ground. 
Charges oPJ8 per cent pure potassium cyanide, each weighing from 
one to ten grams, wore placed in the holes and corks tightly driven 
into the holes. As checks, se^’eral trees were treated in exactly, the 
same way, excepting that no cyanide was used in them. This work 
was done during the last of March and first of April. On May lo, 
the corks were removed and it was found that the cyanide had com- 
pletely dissolved in the sap, no residue being present in the holes. 
A slight odor of cyanide seemed to be present, and the wood sur- 
rounding the interior of the holes was moist and dark brown in color. 
Most of the corks were replaced in the holes. On June 3, it w^as noted 
that the trees treated with cyanide seemed to have a darker, healthier 
foliage than their neighbors. The corks were again removed and the 
bark cut away from the holes in several trees. It was found that both 
the cambium and sapwood were dark and dry, both above and below 
the hole for several inches. This injury did not extend laterally from 
it and was just as deep as the hole. Bejond the inner end of the hole 
the injury had not extended inward. 

On November 22, all of the trees were again examined, and the 
bark cut away farther from the holes. The results 'were quite uniform. 
The wood was blackened above and below the holes where cyanide 
had been inserted. No injury was found "where no cyanide was used 
in the holes. A number of borers were taken alive from elm and plum 
trees within a few inches of the holes where cyanide had been placed. 
The blackened areas on trees which had been examined June 3 had 
increased to several times their length on that date. This black 
wood always occurred as a streak the width of the hole and followed 
the direction of the grain of the wood above and below the hole. In 
several cases the cambium and inner bark had dried and had been 
pushed out from the black streak and a callous growth was startius 
from both sides beneath the bark over the entire length of the streak. 

This shows that the tree is injured only above and below the opciiins 
in which the cyanide is placed and that the healthy wood on both 
sides is attempting to heal the wound caused by the cyanide, 
dead insects were found but in some of the holes left uncorked since 
June sow bugs were found- to be breeding. 

Dr. J. H. Merrill of the Kansas Agricultural College has been cany 
ing on some experiments along this line. Professor Dean advises me 
that the results obtained were similar to those just given. The elfed^ 
on the trees treated, as noted by both departments, was that the foliage 
became a distinctly darker and richer green after the introduction of 
the cyanide. 
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pKi .-iDENT Glenn W. Herrick: I believe all this trouble began 
near ih'ofcssor Kellogg’s territory. 

'\j ]{. V. L. Kellogg : I might say that the stimulus may have come 
from r^tanford University but not from the Stanford entomologists. A 
great many letters came to the Department of Entomology asking for 
information, but a professor of physics look up the subject on his own 
initiative. 

SrcHETARY A. F. Burgess: I think it has been a long time since 
Professor Kellogg has attended one of our meetings and I am sure we 
are all pleased to see him here. 

I hope he will take to the coast with him the best wishes of the Asso- 
ciation to the entomologists of that region. 

Mr. V. L. Kellogg: I thank you very sincerely. 

Mr. Wm. iMooRE: I was particularly interested in this paper as 
we carried out practically the same work last fall and published in 
Science the original discus^on. 

We found that the reason for the failure to kill the mealy bugs was 
due to the cyanide not traveling up the plant through vascular bundles 
but through the intercellular spaces. In trees it travelled through the 
old trachea. I think it went about 8 feet in one apple tree. Wc then 
cut down the tree and determined the cyanide by chemical test. In 
one tree we bored a number of holes and inserted little glass tubes con- 
taining distilled water. It was interesting to note tliat the cyanide 
happened to miss every one of these holes in the tree. It shows you 
really how much chance you would have with the wood-boring insects. 

President Glenn W. Herrick: No further discussion? 

We will have a joint session tomorrow morning with the Entomologi- 
cal Society of America to hear the papers by Professor Webster and 
Dr. Howard. 

Adjourned, 4.30 


Morning Session 

Thursday, December SO, 1915, 10.00 a. m. 

Ihe Association met in a joint session with the Entomological So- 
tJety of America, Prof. V. L. Kellogg, President of that association 
in the chair. 

As previously arranged, the papers prepared by Prof. F. M, Webster 
Dr. L. 0. Howard were to be presented at this session. Owing 
fo the sudden illness of Professor Webster his paper was read by Dr. 

D. lelt, (Withdrawn for publication elsewhere.) 
papers were then presented by Dr. L. 0. Howard. 
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ON THE HAWAIIAN WORK IN INTRODUCING BENE- 
FICIAL INSECTS 

By L. 0. Howaed 

There have been several efforts in the past few years to bring 
together some account of the experiments in different parts of the 
world with the practical use of the natural enemies of injurious insects. 
Probably the first of these was contained in the writer’s paper on 
“The Economic Status of Insects as a Class,” the address of the 
retiring President of the Biological Society of AVashington, January 18, 
1899, afterwards published in Science, new series, IX, No. 216, pp, 
233-247, Feiiriiary 17, 1899, and afterwards republished in the Annual 
Report of the Smithsonian Institution for 1898, pp. 551-569 (Washing- 
ton, 1900). The second was probably the writer’s paper presented 
before the Massachusetts Horticultural Society January 13, IDOO, 
and published in the Transactions of that Society for 1900, Part I, 
pp. 11-19 (author’s abstract, Boston, October, 1896). 

In 1907 w'as published Paul Marchal’s important paper entitled 
“Utilisation des Insectes Auxiliaires Entomophages dans la Lutte 
contre les Insectes niiisiblcs a 1’ Agriculture,” which appeared in the 
Annals of the National Agronomical Institution (Superior School of 
Agriculture), Part II, A"ol. VI of the Second Series, pp. 281 354. 
'riie writer translated this paper, and it was published in Pofnikr 
Science Mfmthjy, A"ol, LXXII, April and May, 1908, pp. 352 370 
and 406-419. In this admirable summary, ]\Iarchal mentioned the 
work of the importation of the natural enemies of the sugar cane leaf- 
hopper by the Sugar Planters’ Association of Hawaii, but was appar- 
ently uninformed at that time as to the success or non -success of the 
work. 

In the following year, 1908, Dr. F. Silvestri visited the I nited 
States and Hawaii, and in 1 909 published in the Bulletin of the Society 
of Italian Agriculturists another important summary, included in hi^ 
account of his investigations, under the title “Sguardo alio Stato 
attuale dell’Entomologia Agraria negli Stati-Uniti del Norcl America 
e Ainmaestramcnti die possono dcrivarne per L’Agricoltura Italiana.' 
A translation of a large portion of this will be found in the Hawaiian 
Forester and A grkuliurist for August, 1909 (Vol. VII, No, 8) . Having 
spent a month on the Hawaiian Islands in intimate association with 
the entomologisls at the Sugar Planters' station, Silvestri was alJc fo 
give a rather lull account of the work done there, and praised it highly. 

A later general summary of the world work of this kind will be 
found in the first 46 pages of Bulletin 91 of the Bureau of Entomology 
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■•'I'ht importation into the United States of the Parasites of the 
(^ipvv Moth and Brown-tail Moth: A Report of Progress with some 
Con'ui< -ration of Previous and Concurrent Efforts of this Kind/' 
I, 0. Howard and W. F. Fiske (Washington, 1911). In this 
a'ccoiiiit some space is devoted to the search for parasites of the sugar 
cane j('af-hoppers in Hawmii, with the final statement that “The 
praotieal results of these importations seem to have been excellent. 
Tlicro seems no doubt that the parasites have been the controlling 
factor in the reduction of the leaf -hoppers.” 

The latest to be published is the chapter entitled " Die biologische 
Bekiimpfung/' in K. Escherich’s book, “Die angewandte Kntoinologie 
in lien Vereinigten Staaten,” published by Paul Parey in Berlin, 1913; 
but in this account the Hawaiian work is not mentioned. 

The llawaiians themselves have not bragged about their achieve- 
nicnts. They have published bare statements of facts with technical 
dcscri])tions of imported species, but have shown themselves ag- 
grieved by statements made by Froggait in his account of his journey 
around tlie world during which he spent a month on the islands and 
they have published, as just indicated, a translation of a large, part 
of Silvostri's commendatory paper. Recently, however, they have 
seemed to be more inclined to tell the world exactly what they have 
done and to welcome the favorable and oven enthusiastic comment 
which must necessarily follow a widespread knowledge of their achieve- 
ments. Mr. 0. H. Swezey, for example, in an excellent, straight- 
forward, and at the same time modest paper which he read before the 
meeting of the Association of Economic Entomologists at Berkeley, 
California, during the first week of last August (published in the Jour- 
nal OF Economic Entomology, VoL 8, No. 5, October, 1915), has 
put the entomologists of the world in possession of many new facts 
which were unknown to them before. 

But still, enough has not yet been said, and the writer satisfied 
himself by a visit during August, last, to Oahu, by observation, and 
hy interviews with the scientific men of the island and with the prac- 
tical men of affairs, that Hawaii has seen a most extraordinary series 
of successful experiments in the introduction of l)eneficial insects 
^’hich has in toto far excelled anything of tlie kind that has been 
Jone elsewhere in the world and which has resulted in an immense 
monetary saving. There can be no doubt of it. 

The Sugar Cane Leaf-Hopper and its Imported Parasites 

Ihe sugar cane leaf-hopper of Hawaii {Perkinsiella saccharicida 
^irkaldy) appears to have been introduced with seed from Australia 
about 1898. 
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It was first found harmful to sugar in 1902. It spread rapidly, and 
in 1903 damaged the crop to the extent of three millions of dollars. 
That year Kcebele came to the United States to look for parasite. 

In 1904 Kcebele and Perkins went to Australia; got mon^ than 
one hundred species of parasites of leaf-hoppers, and although failinff 
with their first consignment sent in cold storage from Cairns, later 
shipments from Bundaberg were successful. , They were reared in 
confinement and liberated in cane fields. 

The year 1904 showed enormous loss from the leaf-hopper on many 
plantations. In 190G certain of the parasites began to multiply very 
rapidly. 

In 1907 one very large plantation, owned by the Hawaiian Agricul. 
tural Company, whose croj) had dropped from 10,954 tons in 1901 
to 1,020 ions in 1905 and to 826 tons in 1906, made the next year 
11,630 tons almost entirely as the result of the parasite introduction. 

Silvcstri visited llio islands in 1908 and reported with enthusiasm 
on the results of the introductions. 

During August, last, the situation with regard to the sugar cane 
leaf-hopper on the island of Oahu was almost perfect. The canes 
were not damaged in any respect so far as I could see. The leaf- 
hoppers were still present, but in insignificant numbers; where they 
had oviposited their eggs were almost invariably parasitized either liy 
Parana gTus or Ootetrastichus. 

I was told that there is an occasional reviving of the leaf-hoppers 
in numbers, following the destruction of parasites by trash-l)urnin}r, 
and that, at that time, on one large plantation on the island of Hawaii, 
1,000 acres was so badly infested that a yield of only one-half a normal 
crop was expected; but these recrudescences are and probably will be 
fugitive. 

No other loaf-hopper parasites were seen. Some of the parasites 
of the adults, notabl}^ Haplogonatopus (a Drydnid), I was informed, 
still exist on the islands. 

The Sugar Cane Borer and its Parasites 

llie sugar cane weevil borer. Rhahdocneniis {Sphenophorus) ohscunni 
has been a pest on the islands for very many years. 

After the success of the egg parasites of the leaf-hopper in 1904-5, 
the PLaiiters’ Association began to search for parasites of the weevil, 
h . IMuir started on an exploring trip, and in 1908 found a Tachinid fiv 
{Cerovmia ^jhenophori ^ illeneuve) at Amboina in the East Indk^ 
parasitizing a weevil infesting sago palms, sometimes destroyiag 
90 per cent of the borers, the weevil being probably only a geographic 
variety of the sugar cane species, 
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During the summer of 1908 efforts were made to send this tachinid 
to by means of a relay breeding station at Hong Kong, but 
tiiled. Later, in British New Guinea, Muir found the same tachinid 
flestruying a borer in sugar cane, identical with the Hawaiian species, 
and drstroying a high percentage. He succeeded in breeding it in 
He was taken down with typhoid, and on arriving at Brisbane, 
Australia, was forced to go to a hospital. His parasite cages were 
<eiit on to Honolulu, but, wanting proper care, the parasites died. 

After his recovery he met J. C. Kershaw, an entomologist whom 
he had previously met at hlacao, China, at Brisbane in January, 
1910. Kershaw prepared cages at Moresby, North Queensland, and 
Muir wont to New Guinea where Ire collected puparia of the tachinid 
and sent them to Kershaw. The latter placed these in cages contain- 
ing the prepared sugar canes containing numerous borer larcre. 

Muir continued to send puparia until Kershaw had the tachinids 
satbfactorily breeding, when he joined him, and, taking fresh puparia 
fro])i the cages, went to Fiji where another breeding station was 
established. When this was successfully done, Kershaw abandoned 
the cages in Queensland and went to Fiji with more puparia. WTen 
he arrived, Muir went to Honolulu with tachinids, leaving Kershaw 
in Fiji where he remained a few more weeks and then came on to 
Honolulu with additional parasites. 

Muir arrived in Honolulu with living parasites in August, 1910, and 
Kershaw arrived the following month. Part of the jiara sites \vcre 
liberated and others retained in breeding cages. 

The breeding continued for t^vo years in the cages; the colonies were 
liberated on sugar plantations as rapidly as they were available. 
They bred continuously, each generation requiring about six weeks, 
and there were about six generations a year. 

After six mouths they were found established and increasing in 
plantations where the first liberations w*ere made, and in a year spread 
to all parts of these plantations, sometimes over a distance of five miles. 

In 1914 Sw^ezey reported (Journal of Economic Entomology, 
Leoember 14, 1914) that they were established almost entirely 
throughout the sugar cane districts of the islands. 

krior to the introduction of parasites, hand collecting had been 
practiced on some plantations. On one plantation, in 1913, 27,010 
ounce.s were collected; in 1914, on the same plantation, only 3,440 
ounces were collected, showing a reduction of over 87 per cent. 

In August, 1915, I found the borer rare on Oahu. In no case did 
I find a living larva. Mr. Swezey and Mr. Osborn found for me a 
number of burrows, but in every case when they were opened the 
ar\a had been destroyed and the puparia of the tachinid were present. 



176 


JOURNAL OF ECONOMIC ENTOMOLOGY 


[Vo],^ 

As the result of this importation, there has been a very great ij, 
crease in the sugar yield per acre. The gain runs into the hundreds 
of thousands of dollars. 

The adult tachinid places her eggs at openings in the rind of the 
cane whore the l)orer larvae feeding inside have come to the surface. 
The maggots find the borer larvue in the channels, penetrate the body 
and kill the host when it is about ready to pupate. From one to a 
dozen maggots may thrive in one borer larva, but one is sufficient to 
kill it. Tin; puparia are found In the fibrous cocoon made by the 
full-grown borer larva. The flics on issuing make their way through 
the cocoon and out of the cane through the hole which the borer 
larva had previously made. 

The }^Jediterranean Fruit-Fly and its Introduced Parasites 

The ^leditcrrancan fruit-fly has been present in Hawaii since some 
time prior to 1910, and has pra(:ti{*ally stopped the growing of fruit 
except pineapples and bananas, although some sound mangoes and 
alligator pears are still raised. 

On account of the octmrrence of enormous quantities of wild guava 
bushes all over the mountains, the extermination of the fly or even 
its great reduction in numbers seems to be impossible. The destruc- 
tion of the fallen fruit afforded little relief. Poisoning experiments, 
although somewhat successful, could not control, on account of the 
enormous wild supply. 

Silvestri, by his favorable report on the work of the Sugar Planters’ 
Association in the introduction of parasites of the leaf-hopper, achieved 
the good will and admiration of tlie Hawaiian people, notably Mr. 
\\, ^I. Giflard, Chairman of the Entomological Committee of the 
Sugar Planters’ Association and President of the Hawaiian Board of 
Agriculture and Forestry. He therefore asked Silvestri to search for 
parasites of the fruit-fly and to introduce them into Hawaii. Silvestri 
started July 25, 1912, and visited the Canary Islands, Senegal, French 
Guinea, Southern Nigeria, Gold Coast, Dahomey, Congo, Angola, 
and South Africa; then, by way of Australia, he went to Honolulu, 
arriving Hay 10, 1913. 

He brought with him from West Africa, having continuously reared 
them through the journey, 300 specimens of Galesus silvestrii Kicffer, 
500 specimens of Dirkinus giffordi Silvestri, 12 specimens of 
perproxvnv.s Silvestri, 5 specimens of Opius huviiUs Silvestri, and 1 
females and 3 males of Diachasma tryoni Cameron. The rearing of 
these was begun by ^Ir. D. T. Fullaway until September 30, and tbe^* 
by Fir. J. C. Bridwell from October 1 to December 31, 1913. It ^vas 
found not ver\^ difficult to rear some of them in confinement. Th® 
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and the Dirhinus, both pupa-parasites and received in the 
greatr^^ numbers, have not yet become established. They have been 
put out in quantity but have not been recovered in the open. Whether 
tlic aeter of the soil is the trouble, or whether they are all destroyed 
lire antis a question. 

* Thi- Ilraconids were discouraging from the start. Opius perproximxis 
failed. Opius hiimilis and Diachama iryoni were divided. Four 
feiiialcs of Diachasma and three females of Opius were liberated in 
tlic district of Kona. Those retained in breeding cages were lost. 

Xow conies the extraordinary thing. From the insignificant 
mmilH'T of seven females of the Diachasma and Opius liberated in 
Koii:i, both species have become estalilished! Both are larva-para- 
sites. and were rediscovered by iMr. Giffard and Doctor Back. An 
psaminalion made by Back and Pemberton in the summer of 1914 
indicates percentages of parasitism as high as 85 in larvic from coffee 
berries grown in the Kona district, 97.8 per cent in lame from coffee 
berries at Lanihau and high percentages in other fruits at other 
places. 

The Earlier Introductions 

The earlier introductions of parasites and lioncficial insects against 
injurious insects, made by Koebeie before the outbreak of the sugar 
cane leaf-hopper, have been rather fully considered in Mr. Swezey’s 
jjaper and elsewhere. Very many of them undoubtedly did excellent 
work. In spile, however, of the large numbers of enemies of mealy- 
bugs that were introduced at that time, outbreaks are frequent though 
not serious; and, although eflieicnt parasites were introduced for leaf- 
rollers and the latter are not now yqyx injurious, outbreaks occasionally 
occur. This, however, is quite to be expected, and in any considera- 
tion of the value of imported parasites we must never expect extermina- 
tion but a reduction to comparativchynon-injiirioiis numbers with an 
occasional increase to some extent. 

hi the ease of none of these early introductions was tlicrc sufficient 
•'tudy made of the intimate biology of the species introduced, and in 
b|ct the most careful study should be made now of the intimate life- 
hbtory of the recently introduced parasites, and especially of those 
^diich arc still coming in from Air. Fullaway. Some of this work 
I ho])e Air. Timberlake will be able to do. 

Just why they have been able to accomplish so mucli is at first 
?bncc rather hard to understand. As early as 1897 Air. R. C. L. 
Peikin.. writing in Nature (Vol 55, No. 1430, Alarch 25, 1897), and 
feferrin^; to the successes of the importations of many species by 

CP telf lor the purpose of dcstroving various crop pests, wrote as 
follows ; 
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It becomes natural to ask why the success of the imported beneficial insccUlia., 
been so pronounced here, while in other countries it has been attained in a roii, 
parutively small measure. The reason, I think, is sufficiently obvious. The saif;« 
causes which liave led to the rapid spread and excessive multiplication of injuriryj^ 
introductions, have operated equally on the beneficial ones that prey upuj, thmi, 
The remote po.sition of the islands, and the consequently limited fauna, giving free 
scope for increase to now arrivals, the general absence of creatures injurious lo il,e 
introduced beneficial species, and the equability of the climate, allowing of almost 
continual breeding, inaj^ well afford results which could hardly be attained olscwhore 
on the globe. The keen struggle for existence of continental lands is comparatively 
non-existont, and, so far as it exists, is rather brought about by the introduced fauiu 
than by the native one. 

In coiiiiiicnting upon Mr. Perkins’s paper, the writer, in his address 
on “The Spread of Land Species by the Agency of Man,” said: “Mr. 
Perkins'S reasons are all good, Vuit he has not mentioned one prime 
reason of success, and that is that the most successful of the imported 
species have come from another portion of the same great faunal 
region, wliilc others have been received from the region most closely 
allied, viz. the oriental.” This was in connection with a discussion 
as to t he chances of acclimatization of insects brought from different 
life zones. 

In connection with this discussion, by the way, I concluded: 'Tt 
is on the degree of simplicity of its life— the degree of simplicity of its 
natural environment as a whole- — that the capacity of a species for 
transportation and acclimatization, even in a parallel life zone, 
depends.” i\Ir. H. S. Smith recently, in a letter in which he quotes 
this sentence, very apth^ writes: “It seems to me that the degree of 
simplicity of the new environment is quite as important. If the 
species introduced into Hawaii had encountered the complex relation 
that Ayanteles Julvipes did in New England, where it was attacked 
by eighteen different species of secondaries as well as several predators 
during the tirst generation, there might have been a different tale 
to tell!” 

It niu.^t be pointed out in conclusion that while conditions in Hawaii 
are extremely favorable for the reasons which Dr, Perkins formulated 
so early in the game, the men in control of the work were fortunate in 
themselves in the first place, and in having Mr. Giffard among them, 
and fortunate in being able to tinancially support any promising mens- 
urc; and were fortunate, also, in having Mr. Kcebele and Dr. Perkins 
at hand; and were fortunate later in being able to add to their forces 
such men as Swezey, Muir, Silvestri, and Osborn, and now FulEi'Vny, 
and at the present moment Timberlake, with his admirable tcohniq^® 
and broad knowledge, is on tlie Pacific on his way to take up parasite 
work under the combined auspices of the Sugar Planters’ Associatioi^ 
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and Ibe Territorial Board of Agriculture. All the possible require- 
ments for successful work have thus been filled, namely the most 
favor^iblc climate (permitting continuous breeding throughout the 
year), the most favorable conditions of cultivation, a small number 
of crops, a restricted and simple fauna, a highly intelligent body 
of men in control, with plenty of means, and an altogether admirable 
force of scientifically trained employees. As the French would say, 
Que mdiez vous encore? 

What wc shall want later is a complete account of the whole work 
from Uv. Giffard or Dr. Perkins or Mr. Muir or Mr. Swezey. The 
work has been most notable and should have its written history 
available to all. 


FURTHER NOTES ON PROSPALTELLA BERLESEI HOW. 

By L. 0. Howard 

The little Aphelinine parasite known as Prospaltella berlesei has 
become a creature of much international and practical importance, and 
its name in various combinations, not only as a noun but as a verb as 
well, has made its entrance into the Italian and Spanish languages, and 
bids ultimately in these same combinations to enter the English lan- 
guage. 

Originally found by Berlese in Florence, issuing from lilac tvdgs 
infested by Diaspis peniagona sent from Washington by Marlatt at 
the writer’s request in May, 1906, this parasite was sent back to the 
writer in Washington, was found to be new, and was described by him 
as Prospaltella berlesei in an article on the parasites of Diaspis pen- 
ie^ona in Redia, Vol, III, part 2, and in the Entomological News for 
October, 1906, pp, 292-293. Sendings of parasitized scales from 
^Hshington to Florence were continued during 1906, 1907 and 1908, 
fierlese’s continuous success in rearing and colonizing this parasite 
OQ mulberry trees affected by the scale has been reported from time 
k time, notably in an article in the Journal of Economic Entomol- 
ogy for August, 1912, pp. 325-328, translated by the writer from a 
reiich abstract of Berlese’s report drawn up bv Dr. Caterina 
banisonoff. 

During the past year Professor Berlese has published in a long 
^rticle in Redia (X, Parts 1 and 2, May 20, 1915, pp. 151-218) a sum- 
aUI* warfare in Italy against Diaspis pentagona which 

tb of the present century threatened the extinction of 

the through the destruction of the mulberry, of 

oor \ laws enacted to enforce the mechanical and chemical fight 
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against it, of the introduction and spread of the Prospaltella and of itj 
eminent success, until in 1914 a large part of Italy was relieveil from 
the danger, the old laws for its treatment had been canceled, and 
quarantine on the part of France against Italy had been modified. 

Thus the practical introduction and colonization of this Prospaltella 
in Italy by Berlcsc has proved to be one of the greatest of the successful 
efforts of this kind yet carried out. 

Attracted by tins Italian success, the Prospaltella has recently been 
introduced from Italy into Switzerland and Spain, and at an earlier 
date into Uruginn', Argentina, Peru, and Chile— in Uruguay and 
Argentina from both Italy and the United States, to be used against 
D. pentngoHQf and into Peru and Chile from the United States, to be 
used against other species of Diaspinoe. A certain amount of success 
has been achieved in the Argentine Republic and in Uruguay, and intbe 
former country a national Prospaltella commission has been founded, 
under the IMinistry of Agriculture, for the purpose of handling the dis- 
semination of the parasites. It is entitled “Comision Naciona] Para 
Propagar la Prospaltella Berlesei How.,” and Senor F. A. Rarreekvena 
is the president. 

In both Italy and Uruguay the Italian and Spanish equivalents of 
the verb to ProspaUellize and the noun ProspaUellization have appar- 
ently come into general use. 

Berlese and IMnrlatt are probably correct in their belief that Jiiasyn 
peniagona is an indigene of tropical oriental countries. Marlatt ivrites 
concerning this species: [It] ‘‘is common to all eastern Asia, including 
Japan and the East Indies, and undoubtedly, from its wide distri- 
bution and local occurrence in most out-of-the-way districts, is a native 
of this region and has been spread about in times so remotely past asto 
be beyond determination. It is probably a tropical species which has 
worked northward until practically the whole region as far as Peking, 
China, and the north island of Jaj)an has been covered.” ^ 

Unlike most Aphelinines, Prospaltella berlesei seems to be rate 
specifically connected with Diaspis peniagona, whereas most of the 
group may be reared from several Diaspine hosts. It is probable, there- 
fore, that this parasite is also of oriental origin, and in fact the whole 
genus Prospaltella may very possibly be of tropical oriental ongiQ- 
Of the twenty-two species ivhich have been described, six hav'e been 
described from the United States, five from Italy, two from Spain, one 
from Germany, one from Porto Rico, one from Peru, one from 
one from India, one from China, one from Java, and three from Aik* 
tralia, but it must be noted that all have been described within the 
past twenty years, and, as has been frequently pointed out, ?o gre.J 

^Bulletin Si, new scrit's, Division of Entomology, p, 78. 
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1 ,^ 5 1 soon the commercial carriage of Coccidte upon plants imported 
from one country to another that it is no longer possible to ascertain 
the original country of the majority of the species, and naturally the 
may be said for their parasites. In fact, as I have elsewhere 
pointed out/ the entire Aphelininc fauna of the United States was rad- 
icall>' changed by these accidental Importations in the twenty years 
between 1880 and 1900. Prospaltella herlesei occurs in Japan, as was 
avccrtained by Berlese after its discovery in Italy from twigs sent from 
W:i?bington. In Washington its host was first discovered about 1894. 
Xo effort was made to rear parasites from it until the lilac twigs bear- 
ing it were sent to Berlese in 1906, but the parasite may have come in 
from almost any part of the world, since plants were being brought to 
Washington from many points. The manner of the introduction of 
the scale in Washington is unknown, and there are no data for even a 
respectable theory. The same must be said of the parasite. 

Berlese assumes that: “This species wais imported to Washington 
by Marlatt without his knowledge with material gathered in the ex- 
treme east” (free translation). This assumption is purely theoretical, 
and. as a matter of fact, is groundless. I myself examined all the 
parasites reared from the Coccid material sent in by Marlatt, including 
that reared from Diaspis pentagona shipped as food for Chilocorus sim- 
and, as ;Marlatt has pointed out (loc. cit.), the only species reared 
from this scale were Aphelinus juscipennis Ilotv. and AspuliMiphagus 
atrinus (CTaw^), the latter being the most numerous. There is no 
cliaiice that the Prospaltella Avas unknowingly imported by Marlatt. 

Professor Berlese is greatly to be congratulated on the successful 
outcome of his intelligent and perservering and arduous w’ork in this 
great experiment, and it is a great satisfaction to the United States 
Bepartment of Agriculture and to American workers generally that 
the Inited kStates was able to assist somewhat in return for the many 
courte.sics shown to workers in the Department and in the country 
generally by Berlese and his Italian colleagues. 


the joint session then adjourned. The Association of Economic 
Entomologists were then photographed on the front steps of the 
otany and Zoology Building. They reconvened in another room and 
^J^aper was presented by Mr. J. R. Parker. 

la SoiiMi entomologiqiie de Frayice^ 1911, No. 12, pp, 258-259. 
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THE WESTERN WHEAT APHIS (BRACHYCOLUS TRITICI 
GILL.) 

By J. R. Parker, Bozeman, Mont. 

Historical 

The Western wheat aphis was originally described by Professor 
Gillette in Eniomological Neios for Dccemberj 1911. Concerning it lig 
remarks, “This is seemingly a rather rare species occurring upon 
grasses and has been taken several times by L. C. Bragg upon the leaves 
of blue stem {Aijroyyron glaumm) and upon wheat during the summer 
months in the vicinity of Fort Collins.” 

In hTontana this insect first attracted attention in 1910 when re^ 
ports came to the experiment station that a plant louse was destroy- 
ing winter wheat in a few localities in Fergus County. An investiga- 
tion of these reports brought out the fact that more injury was being 
done than we had believed a grain plant louse capable of doing. In 
one instance a grower who had 700 acres of wheat estimated his loss 
due to wheat aphis at 5,000 bushels. Another grower had 80 acres of 
winter wheat so badly injured that no attempt was made to harvest it. 

Since 1910 the Western wheat aphis has become increasingly abun- 
dant in Fergus County and has appeared in injurious numbers in 
several other counties. During the past two seasons in Montana, 
with the exception of the army cutworm {Chorizagrotis agrestis Grole), 
it has ranked as the most destructive insect pest of winter wheat. 

Since economic entomological literature contains no account of the 
Western wheat aphis, and because of the great economic importance 
of its host plant, this paper has been prepared to bring together some 
of the facts which have been learned about this new pest of wheat. 

Description 

Technical descriptions of the various forms of this species have been 
published by Professor Gillette in Entomological News, Volume XXII, 
pages 441-442. In this paper only a brief general description will be 
given. 

The wingless viviparous female, which is the form most frequently 
seen, is peculiarly shaped, being unusually long and narrow for an aphid- 
It is about 2 millimeters in length, and .6 of a millimeter in width. The 
general color is a pale yellowish green, but this is generally hidden by a 
powdery white coating. The body appendages are all somewhat 
reduced: the cornicles can be seen only with the aid of a leas; the an- 
tennsc are less than half the length of the body and the legs are quite 
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short. The peculiar long and narrow body with its covering of white 
powder will easily distinguish this form from other aphids commonly 
found upon wheat. 

In the winged vKiparous female the head, antennae and thorax are 
j ,|apk, wliile the abdomen is light green. The body is powdered with a 
white secretion, but to a less extent than in the wingless female. The 
kody is also shorter, the length averaging about 1.5 millimeters. The 
oubiial vein of the wing is twice forked. This form may be distin- 
jruished from other grain aphids by the cornicles, which are greatly 
reduced and appear only as mere rings slightly raised above the surface 
of the body. 

The oviparous female is similar in appearance to the wingless vi- 
viparous female. 

The male is wingless, only about half as long as the female, less 
densely clothed with white powder and is somewhat lighter in color. 

The eggs are pale yellow when first laid, but soon change to green 
and after a few hours become shining black. 

Character and Extent of Injury 

Wheat plants infested with the wheat aphis have a characteristic 
appearance which is easily recognized after having once been seen. 
On small plants the first indication is a thickening and broadening 
of the leaf blade. Soon longitudinal, whitish stripes appear and these 
frequently become pinkish in the later stages. Leaves of infested plants 
in late fall and early spring have a fleshy and whitened appearance 
as compared with the slender dark green leaves of uninfested plants. 
One or two aphids hidden from sight and feeding in the yet unex- 
panded basal portion of the leaves are sufficient to bring about the 
characteristic appearance described above. These soon increase, 
however, and the entire upper surface of the leaves is frequently 
covered with lice. No curling of the leaves has been observed in the 
fall or early spring. Heavily infested plants make little or no growth 
and by midsummer are generally dead. Plants less heavily infested 
sometimes stool out and eventually send up a twisted central stem 
bearing a deformed head. A short time previous to heading, the leaves 
!5urrounding the central stem generally become tightly curled and as 
a result the head has difficulty in pushing up through them and very 
frequently forces its way through the side of the boot or sheath. The 
peculiar twisting of the terminal leaves which occurs in this stage is 
characteristic, the leaf twisting spirally in one direction for a 
^ ort distance and then curling in the opposite direction. The de- 
onued heads seldom reach a height of over ten inches from the ground 
as a rule, do not ripen any grain. 
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Wheat aphis injury is more commonly found in circular areas frouj 
10 to 50 feet in diameter, distributed in an irregular manner about 
the field. In May these spots are noticeable because of the stunted 
and peculiar appearance of the small plants; in June many of the jdants 
are wilting and yellowing, while a few are sending up curled stems 
bearing deformed heads; hy midsummer practically all the wheat 
plants arc dead and the area is covered with a growth of weeds. 
some cases entire fields of wheat have been completely destroyed; 
such instances are not common, but are occurring more frctiuently 
each year. 

Other Host Plants 

Barley is the only grain crop besides wheat which thus far is known 
to be injured by the wheat aphis. Oats seem to be disliked and nre 
not harmed even when growing in the midst of infested wheat. 

Blue joint grass (Agropyron occide^iiale Scribn.), when growing [\\ 
and around the edges of infested wheat fields, is always heavily in- 
fested and is probably the native host plant. Ho\vever, an extended 
search for the wheat aphis upon blue joint grass some distance from 
infested grain fields has not as yet re,vealed it in such localities. Xear 
infested wheat, the wheat aphis has also beenfound upon cheat {Broftpui 
secalimis L.), spear grass (Siipa comata F. & R.) and timothy {Phkiiin 
pratensc L.) . 

Seasonal History and Habits 

The winter is passed in the egg stage upon fall seeded wheat, vol- 
unteer grain and grasses. The eggs hatch early in April an<l the re- 
sulting stem mothers become adults and begin producing young in 
about two weeks. About June 1, a few winged forms appear ainl fly 
to new host plants. By June 15, r inged migrants are very plentiful 
and continue in increasing numbers until about July 1, when they begin 
to decrease in number. In Alontana no winged forms have been seen 
after August 15, and it appears that the period of greatest activity in 
migration in normal seasons occurs from about June 15 to July 1. 
This period is of particular importance in relation to control measure?. 
The winged migrants do not settle upon large plants even though they 
are green and succulent, but are apparently prompted by insiinet to 
search out smaller plants which will afford food for a longer period 
Summer fallowed fields plowed previous to June 15 and then allowed 
to grow up to grasses and volunteer grain offer the ideal conditions 
which the migrants are seeking. Scattering plants spring up and, 
having a large area from which to draw moisture, remain green and 
succulent until killed by heavy frosts in the fall. Upon such plant?. 
whe<at and blue stem primarily, the wheat aphis passes the sinanicr. 
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pjirinsr the hottest summer weather coccinellid and hymenopterous 
pj^ra:-lics greatly reduce their numbers, but as cold weather comes on 
llie jKirasitcs lessen their activities and the aphids become so abundant 
that plants are o'vcrloaded, forcing the plant lice to migrate 

ill scnri li of fresh food. By this time the new crop of fall wheat is well 
gtart(’(i and again the migrants find the ideal conditions which they are 
seeking. Observations were made in infested grain fields during the 
first week of November of the present season, and, wdienever an in- 
fested stool of volunteer wheat was found, the wingless lice could be 
seen crawling away from it in all directions. Thus one good-sized 
stool of volunteer grain will reinfest much of the new crop within a 
radium of 10 to 25 feet and sometimes to greater distances. It is a 
significant fact that, whenever an area in which the wheat has been 
ilpstroyed by the wheat aphis is examined in the spring, the old dried 
volunteer plants from w^hich the infestation started can always be 
found. 

About October 15, true males and females are produced and egg- 
laying is carried on until very late in the fall. On December 2, 1914, 
uhcat plants were seen w^hich were covered wdth egg-laying females 
even though the thermometer had registered 11 degrees below zero 
in that vicinity on November 15. The eggs are deposited for the most 
pari upon the leaf blade upon whicli the female is feeding, but are also 
placed upon dried stems and upon the soil. The old volunteer plants 
and l:)unchcs of blue joint have upon them the greatest number of eggs, 
but many are also laid upon the small fall wheat plants by the crawding 
inigrants. 

Control 

Clean Tillage of Summer Fallow^ed FiELos.—The life-bistory 
and habits as just discussed would naturally suggest clean tillage of 
^'umincr fallowed wheat land as the most feasible method of control. 
That this is the right method may be emphasized by the statement 
that no wheat aphis injury has ever been found except on summer 
fallowed land \vhere volunteer grain and grasses have been allowed to 
J?row. Fall wheat on sod land in heavily infested localities has never 
been injured even when adjoining fields have been completely de- 
stroyed. 

It is a very simple matter to advise that the wheat aphis can be 
<’omplctely controlled by keeping summer fallowed fields absolutely 
ffce from volunteer grain and grasses, but it is often a difficult and 
t’xppurive proposition for the farmer to put the advice into practice. 
I'he ordinary method of procedure in the handling of summer fallowed 
^’beat land in Montana is to plow in the spring and to follow with a 
varying number of diskings to kill vegetatioh and to conserve moisture. 
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But even if repeated cultivations are give with the ordinary 
harrow, some volunteer wheat and much blue joint grass is very likely 
to escape and only a few such plants are necessary to bring about aa 
infestation of wheat aphis in localities where it is abundant. Moreover, 
in the most heavily infested districts of Fergus County, soil and cliinatij 
conditions are such that frequent diskings during the summer months 
are not desirable, for when the soil becomes finely pulverized it lilows 
and drifts badly the following winter. Several of the less conimon 
methods of oljtaining clean summer fallowed fields are, therefore, 
discussed with particular reference to their bearing on wheat aphis 
control. 

Use of Special Tools.— It has already been said that the ordinan’ 
disk harrow allows some vegetation to escape. There are now on the 
market tools of the duck-foot cultivator type which are composed of 
sets of overlapping A^-shaped knives which will cut all vegetation jujt 
below the surface of the soil. These are much more efficient than the 
disk as destroyers of vegetation, are of light draft and do not pulverize 
the soil as much as the disk harrow. They have the disadvantage of 
not working well in rocky ground. 

The use of the hand hoe in destroying vegetation which has escaped 
the first diskings is practiced by some growers, who report it a cheaper 
and more thorough method than to continue the disking. 

Late Plowing.— In discussing the wheat aphis with many growers, 
a surprisingly large number have remarked that fields plowed early, 
that is, in April and May and up to June 15, were severely injured, 
wiiilc nearby fields, plowed after June 15, were uninjured. One maa 
started plomng on May 15, but at that time plowed only an area of 
a few rods wide around tlie field. On July 4, plowing was resumed 
and carried to a finish. The following spring the early plowed area 
was badly injured by the wheat aphis, while the late plowed area was 
practically uninjured. Such cases are easily explained. On the early 
plowed land volunteer grain and grasses have an opportunity io start 
up during the season of rainy weather that follows plowing, thus bring- 
ing about inviting conditions to the migrants which are flying in June 
and July. In late plowed fields all volunteer grains and grasses that 
have started during the rainy season are turned under and the field is 
left bare during the migration period. 

Some growers disk tlie stubble early in the spring and then do not 
start plowing until after June 15. The disking has a tendency to 
hasten the germination of grains and weed seed and makes plowing 
easier. 

Some of the most successful growers plow twice, a shallow plo^iuS 
in early spring and a deeper plowing after June 15, well toward the 
close of tlie spring rains. Such fields are remarkably free from vol* 
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untcf'i’ grains and grasses and are said to give increased yields over 
oiice-piowed fields. No wheat aphis injury has ever been seen on 
(joubk'-plowed fields. 

Late plowed fields can undoubtedly be kept free from vegetation 
^•ith Moieli less labor than early plowed fields and this practice, when 
it can i>e carried on without interfering with economic farm practices, 
j, recommended in districts where the wheat aphis is abundant. 

Pasturing.— Some farmers allow a small band of sheep or other 
stock to graze on summer fallowed land and where vegetation is kept 
down in this manner wheat aphis injury has not l.)ecn noticed. 

In November of the present year, an 80-acrc field of winter wheat 
was seen which was so badly infested with wheat aphis that there 
seemed to be absolutely no hope of the crop maturing if left as it was. 
The field was everyw^here dotted with clumps of volunteer wheat, 
from wiiich females were migrating to the new crop, and already 
nearly every young wheat plant was infested with egg-laydng females. 
A hand of 1,500 sheep was turned into this field and in a short time 
liad grazed off nearly all vegetation. Whether a new growth will 
be produced that will be free from wheat aphis remains to be seen, 
but it is certain that a great majority of the plant lice and their eggs 
have l)een destroyed and this method gives some promise in the 
handling of fields that arc already badly infested. 

Crops that May Be Sown on Ground AViiere Grain Has Been 
Destroyed by the Wheat Aphis. — Wheat aphis injury generally 
appears early enough in the spring so that destroyed areas may be 
seeded to spring grains or other crops. 

Spring wheat may be safely planted if infested wdieat plants are 
first plowed under. This wms tried in several fields during the past 
season and in no instance was tlje spring crop injured. Spring wheat 
and barley drilled in among infested plants have been badly injured 
and this practice is considered decidedly unsafe. 

' Probal;)ly the safest and easiest crop to put in on such land is oats 
iipon which the wheat aphis has never been seen to feed. One grower 
^'hose 80-acre field of fall wheat was completely infested with aphis 
in the spring merely drilled in oats without previous preparation of the 
The young oats grew side by side with the heavily infested wheat, 
but Were never attacked and at harvest the crop yielded 50 bushels 
fo the aere. By early summer all of the wheat in the field had been 
killed. 


concluded the reading of papers for the meeting and after the 
*^sual clodng business session the meeting adjourned. 

A. F. Burgess, Secretary. 
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Proceedings of the Fifth Annual Meeting of the Section 
on Apiary Inspection 

The Fifth Annual Meeting of Apiary Inspectors was called to order 
by the Chairman, Dr. E. F. Phillips, at the Southern Hotel, Colmnbu?, 
Ohio, Monday evening, December 27, 1915. 

The Mieeting showed the largest attendance of any yet held. This 
was undoubtedly due to the fact that it did not conflict with the meet- 
ing of am' other section and was held at the hotel headquarters of the 

Association. 

The principal things l)rought out in the address of the Chairman and 
in the oth('r papers presented were fully discussed and led to tlie fol- 
lowing action by the Section: 

It was moved by Dr. Headlee and carried by vote, that it is the sense 
of this Section tliat the Association of Economic Entomologists admit 
apiary inspectors to associate membership. Dr. Headlee was ap- 
pointed to confer with the Association on this matter. 

A motion by Dr. Headlee was carried by vote that this Section goon 
record in favor of apiary inspection work being placed under central 
authority and under the direction of one having had a l)road enio- 
niological training. 

It was moved and carried by vote that the Section adopt the sngjie?- 
tioii of the Chairman that inspectors report disease conditions of 
apiaries along state boundaries to Dr. Fh F. Phillips at Washington. 

Upon motion Mr. .Millcn a committee was appointed to draw up a 
uniform system of reporting apiary inspections. Air. ShaAV, Professor 
Dean and Air. Alilleu were appointed on this committee. 

By vote of the Section, Dr. T. J. Headlee was recommended to the 
Association of Economic Entomologists for Chairman of the Section 
and Mr. X. E. Shaw Avas reelected Secretary. . 

THE FUNCTION OF THE APIARY INSPECTION SECTION 

By E. F. PuiLLirs 

It is obvious that the formation of a section in the AssocTitioii ot 
Economic Entomologists for consideration of the problems in 
inspection Avas a long step toAvard the proper recognition of the plnt'f 
of beekeeping in economic entomology. If we look back only a 
years wc will realize how impracticable it would then have been to 
get together a group of the economic entomologists of the 
States Avho had any interest in beekeeping. 
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I-’or <1 society to undertake improvement in the apiary inspection 
jervicc' is a large problem, in spite of the fact that wc all realize the 
need I'l improvement in many places. We can scarcely hope to cor- 
j-ect siifli defects as may exist without in some way reaching the men 
at u'cik in the field and I would therefore respectfully commend for 
yotir deliberation the best means of reaching these men. It is ira- 
possible to get all the inspectors and deputies together once a year for 
a coiifeience because of the great distances to be traveled and the lack 
of fuiid< to pay their expenses as an official trip. Furthermore, most 
of the men engaged in the work are not members of the Association of 
Economic Kntomologists and many, not being trained entomologists, 
arc HOT eligible to membership under the present requirements. It 
i? a pertinent question whether the Association should assume to have 
a <cction for such a special phase of economic entomology without 


iiiitking a special requirement to fit that section. Theoretically, it 
way 1)0 admitted that the standards for admission should be kept high, 
practically, it is a pity for an organization to limit its usefulness by 
keeping out men wdio need the help that they might wtU get from 
ilic organization. There is also room for debate on the question 
i\'hcther an organization is strengthened by artificial barriers of ad- 
mission or whether its entire strength does not lie in its usefulness. 
Tiic associate list might profitably be increased, in so far as this section 
is concerned, to include all apiary inspectoi's who care to join. 

It is not easy to say wiiat is the greatest need in apiary inspection 
but. after having traveled with a number of the inspectors, I should 
incline to the view that a reduction in the waste of time and more 
sy.uein in the w-ork are most needed. To spend too much time in 
helping the individual beekeeper and to visit longer than necessary 
is a too common fault. In fact, some inspectors do little more than 
to innke a series of visits to the members of the beekeepers’ association 


cvcj-y year, thus giving time to men wdio scarcely need the inspector 
‘Uaf depriving others of less opportunity. There is often much waste 
in flitting from place to place. There is little this section can do to 
put a stop to these unwise things except to give public utterance to a 
t'ondenmalion of the practice. 

A> is well known, the Bureau of Entomology has for several years 
^^vised placing the apiary inspection under some already existing 
^ Tc, Usually with the State Entomologist, It can be stated without 
of >ucccssful contradiction that in states w'hcre there is a com- 
cxpoiicnccd supervisor, the results are vastly better than in 
j atc.^ where the inspector is a free lance. One important considera- 
tion iv the keeping of adequate inspection records and these will not 
0 pitjpcrly kept unless there is an established central office. Case 
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after case could be mentioned of earnest effort which has coinc to no 
permanent good because of lack of supervision. I commend to this 
section the desirability of definite public utterance on this fiuestioo 
for the guidance of the appointing powers and state legislatures. 

At a conference of apiary inspectors held at the invitation of Mr. 
Frank C. Pellett, Apiary Inspector for Iowa, in Keokuk, Io;va, on 
September 8, 1915, ^Mr. N. E. France of Wisconsin called attention to 
a lack of cooperation among inspectors of adjacent states and made 
certain suggestions for overcoming the deficiency. To bring this 
before the section I desire to present the question for consideration. 
• The brood diseases of bees do not respect state boundaries and it 
would be well for an inspector to know of cases of disease found in 
counties that adjoin his state. This could be done simply by corre- 
spondence between the in,spec(oi'S but this probably will not be done 
in many cases unless some regular system is devised. 

As the inspectors know, the Bureau of Entomology notifies the in- 
spector when a sample of diseased brood is received from the territory 
under his supervision. If it is the wish of the inspectors, the Bureau 
will gladly extend this by receiving reports of inspection along state 
lines and notifying the adjoining inspector. This A\dll be rather 
easily done in conjunction with our maps on the distribution of the 
diseases. 

Possibly this will not give as much information as the inspectois 
would like to have and it may be considered desirable to devise some 
other method of giving the information. In any event it would .seem 
desirable that the prevalence of the disease be indicated and not 
merely a notice sent of the existence of the disease. 

It would probably ]je desirable to have records of all cases of disease 
kept in some central office but this is beyond the needs of the case in 
point. 

There is need of greater publicity of the work of the apiary inspectors, 
if for no other purpose to stimulate interest in the control of disease. 
Such publicity would do much to point out any waste of funds and I 
would suggest the desirability of gathering together every year the 
records of inspection in all the states where this work is done. Tc 
the number of apiaries visited, the number that are being visited for 
the second time that season, the number that have been visited 
previous seasons, the amount of disease found, the money expended, 
as a total and per colony, and all available data as to any reduction 
in the prevalence of disease would do much to point out deficiencies 
and to stimulate to better work. It would, in fact, be the application 
to inspection of the methods of modern efficiency. Such a siumnnry 
might be prepared by the Secretary of this section and publidied in 
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tabul^n' form in the Journal of Economic Entomology. There 
^vould be cases of injustice in comparing cost of inspection per colony 
and ( tn-h inspector should be permitted to add a brief statement of any 
i-ea'Ons which might exist for unusual expense. Under this heading, 
a pi'C|)onderance of small apiaries or difficulties of travel might be 
stated. An inspector who had a hard time in explaining why it costs 
oventy-fivc cents or more per colony might be stimulated to inspect 
Qiorc tlie following year. Some inspectors do considerable extension 
work and there should be a careful estimate of this expense to be 
deducted from the regular inspection expense with a statement of the 
number of days spent in each kind of w’ork. This might bring out the 
fact that ill some cases the inspection is being neglected and the time 
spent on certain lines of extension work which the conditions do not 
justify. 

It is perhaps impossible to make a definite statement as to what 
coristilutcs inspection of a colony or apiary. If an inspector goes 
into a region where little or no disease exists and visits an apiary of 100 
colonies belonging to a good beekeeper, he may not open a single col- 
ony or lie may examine a few weak ones. He may be justified in 
reporting no disease in the apiary but if he reports having inspected 
100 colonies, his record for the year is not comparable with that of 
another inspector who must examine every colony. It might be well 
to make a record of the total number of colonies and of the number 
actually examined. In some cases this would perhaps give an entirely 
different complexion to the report. Such a distinction is entirely 
warranted as giving a basis for judging whether the inspector is doing 
all he should. Of course it is assumed that all the reports of inspec- 
tion of individual apiaries are truthful, which assumption may stand 
until there is evidence to the contrary. 

In presenting these points for your consideration it may be well ta 
summarize briefly the points mentioned. 

1. Extension of the influence of this section. 

2- Reduction in the waste of time in inspection. 

3. Declaration of the need of a central office for the state inspection 
service. 

E Ihe need of information concerning disease in adjacent states. 

Sluinrnary of records of various state inspection service for com- 
parison as to cost per colony and general efficiency. 

E Definition as to what constitutes inspection. 

These suggestions arc made because, with the impossibility of cen- 
hal control, there will certainly be a waste of funds in places unless 

can bo remedied by publicity. In certain cases of waste that have 
come to my attention it is clear that the inspector is acting in ac- 
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cordance with his best judgment and in an earnest effort to hr-lp b^e, 
keepers. If this section can provide a safer basis for judgment it 
will be conferring a great benefit on beekeepers who are suffering 
neglect. 


SOME DIFFICULTIES IN GROSS DIAGNOSIS OF THE 
INFECTIOUS BROOD DISEASES OF BEES 

By Aimicit II. jMcCray, M. D., Apicultural Amstant, Bureau of Entomalogy 
U. S. Deparlmmi of Agriculture. 

The beginner in diagnosis rarely appreciates the difficulties in rec- 
ognizing and differentiating disease, consequently many mistakes are 
made and tlau'e results a lack of confidence in his own ability. Cer- 
tainly this is deplorable. In this paper it is aimed to point out certain 
difficulties in the gross diagnosis of the infectious brood diseases of bees 
in su(‘h manner that the inexperienced inspector may profit thereby 
and it is hoped that those of greater experience may find something 
of value in the recital of some of the difficulties which have been en- 
countered in the examination of over 4,500 different specimens of bee 
comb and brood representing every section of the United States. 

Dead, Not Living, Larv^ Must Be Studied 
The few published charac tori sties of living diseased larvm are not 
readily applicaldc to gross diagnosis, especially in the field, consequently 
attention must be directed for the present almost exclusively to dead 
larvsc. 

Variations in the Same Disease 
The various factors entering into a description of the dead brood in 
any one of the three known infectious brood diseases of bees ore not 
constant, thus resulting in different appearances in different cases of the 
same disease. It is this variation that makes a differential gross 
diagnosis at times difficult or even impossible so that laboratory aid 
must be sought. 

CONSIDE RATION OF THE VARIATIONS AT LENGTH 
It will be well to consider some of the more striking 
variations at greater length, ATany lay great stress upon the 
value of odor in American foulbrood and European foulbrood- 
There is no doulit that most of the cases of American foulbrood, 
probably all, have at some time in the course of the disCv^se a 
characteristic odor. The same cannot be said of European foulbro^^ 
for the odor here seems accidental and is not always present, more* 
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over, very similar odor may be present in other conditions, probably 
iQ which has died from almost any cause, barring American 
foulbi'-'ucl and sacbrood. The odor in American foulbrood may be 
very iccble, or absent altogether, and probably sometimes disappears 
on exposure to the air outside of the hive. Infected brood in the comb 
will inidoubtedly absorb other odors if given the opportunity, thus 
the original characteristic odor of American foulbrood may be masked. 
This bus been observed where specimens of comb and diseased brood 
from vnrious sources have been throxvn together in the waste basket 
and (’iuted to the basement and allowed to lie there for some time pre- 
paratory to being destroyed. Xo odor has been detected in sac- 
brood. Odor is of value, therefore, only in American foulbrood. Color 
is usually regarded as of considerable value in differentiating between 
American foulbrood and European foulbrood. This is true in many 
cases but coloration is not by any means constant for either disease. 
Thus the coloration in some cases of American foulbrood, where young 
Ifirvre are affected, may closely resemble the usual coloration of most 
cases of European foulbrood. This usually leads to the mistake of 
diagnosing American foulbrood as European foulbrood or to that of 
diagnosing the presence of both diseases in the same comb. The con- 
sistency of the broken down larval mass is one of the most constant 
factors, yet this may not be sufficiently pronounced, as for instance the 
rtjpiiiess in American foulbrood, to differentiate as between it and 
Kui'upean foulbrood. Especially confusing are those cases where in 
addition to the lack of ropiness there is present, as just mentioned in 
some cases of American foulbrood, coloration closely resembling 
European foulbrood. The age of the infected larvm is usually an im- 
poitaiU aid in diagnosing between American foulbrood and European 
foulbrood. Every beekeeper, who knows anything about disease at 
all has learned that iu American foulbrood it is the older larvae as 
a rule, or even pupae, that present the manifestations of disease, 
in European foulbrood diseased larvae, much younger than in 
aiod cases of American foulbrood, are found. If not infrequently hap- 
peus th;it the germs of American foulbrood give evidence of their pres- 
ence in the larvae at about the age at which European foulbrood usually 
luanife^ts itself and, to increase the difficulties of differentiating, again 
coloration of the larvae and the general appearance may very 
simulate European foulbrood. To illustrate some of the 
^^natioDs just enumerated, I wish to describe for you the following 
jPjoimai of diseased brood: Specimen No. 4725 from the apiary of 
L V Watertown, Jefferson County, Wisconsin, sent by Mr, 

* ranee and examined by the writer July 1, 1915. The sample, 
St. (ted, was obtained June 29, 1915, hence was examined pre- 

13 



134 JOURNAL OF ECONOMIC ENTOMOLOGY ^ 

sumably Tvithin 48 hours after removal from the hive. Mr. France 
wrote: '‘I have diagnosed the condition as American and European 
foiilbrood both in the same comb.'’ There were two pieces of comb 
each from a different colony. On opening these specimens of brood and 
before a miscroscopic or bacteriological examination, a tentative grosg 
diagnosis of European foulbrood was made. On examining rnicroscop. 
ically no evidence of either Bacillus pluton or Bacillus alvei could be 
found but spores of apparently /?ac7l/wsfary(c were present in abundance. 
On making bacteriological cultures the diagnosis of American foulbrood 
was confirn^cd instead of the tentative gross diagnosis of European 
foulbrood. No one could be blamed for making the mistake of diag- 
nosing in the gross these two samples as European foulbrood. The 
affected larvae in great number were young— about the age at which 
European foulbrood is seen in most of the samples received for diag- 
nosis. Moreover, the larvie presented the same yellow, grey and brown 
shades usually seen in European foulbrood and exhibited furthermore 
that peculiar appearance wdiich the writer has described as melted, the 
iarvaj presenting a moist collapsed mass as though gradually melting 
away under the influence of heat. In fact, there was practically noth- 
ing in the specimen to indicate by sight any other condition than 
the familiar appearance of many of the cases of European foulbrood. 
However, on thrusting the forceps, used in examining suspected brood, 
into the dead larvwT, it was noted that the consistency of the larvae was 
more like American foulbrood than European foulbrood. These 
larvae, as small as they were, showed an inclination to rope out more 
than would be expected from larvae affected with European foulbrood 
and the larval mass was viscid in contradistinction to the more friable 
condition of European foulbrood larvae. On continuing the exami- 
nation, older larvae, still Tiiore distinctly viscid, were found. IMore- 
over, the cappings of most of the affected larvie in both pieces of comb 
were sunken and only a few perforated cappings were found. How- 
ever, neither sunken nor perforated cappings can be considered of any 
great value, both apparently being accidental features. Perforated 
cappings, especially, are liable to be foimcl wherever pupae die in sealed 
cells from any cause. Thus it will be seen that this specimen of dis- 
eased bee brood does not fit in well with the described condition ap- 
plicable to either American foulbrood or European foulbrood for most 
cases. It is likely that, if this specimen could have been seen after the 
larvae had formed the scale, differentiation would have been easy- 
Unfortunately, the comb was destroyed and later observations could 
not be made. 

Consideration of Scales 

^ This brings us to a consideration of the scales of the infectious brood 
diseases, especially those of American foulbrood and European foul* 
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brood. The scales of these diseases, as you all know, are formed by 
the drying of the affected larvse. The character of these scales is 
usually so different that there is little danger of confusing one with the 
other. The scales of Amencan foulbrood are so characteristic that a 
positive diagnosis of the disease in this stage can almost invariably be 
made. Let it be distinctly understood that a number of scales, not a 
single scale, is sufficient to make such positive diagnosis. It is not 
uncommon to receive for diagnosis, specimens of comb with a single 
affected larva, often in the form of a scale. Certainly no one should 
piesiune to make a gross diagnosis from such meagre material. Yet 
the same has been done and if the diagnosis was later confirmed by 
finding other infected larvs in the colony, the original diagnosis should 
bo considered good luck rather than skill. A laboratory diagnosis even, 
from a single larva, is frequently considered unsatisfactory by the 
examiner. Specimens are often received for diagnosis containing less 
than half a dozen scattered scales, or even a single scale of rubber-like 
consistency, which in coloration, position of being stretched out from 
base to top along the lower cell wall, and even difficulty with 
wliich it separates, all indicate scales of Amei-ican foulbrood and no 
doubt such scales have been diagnosed as belonging to this disease. 
Closer examination, hoxvever, will usually reveal such scales to be of a 
lighter shade of brown than the scales of American foulbrood and they 
are not found in such great number in a given area of comb as American 
foulbrood scales. The decided rubber-like quality exhibited on at- 
tempting to break or draw out these scales, should put one on guard. 

^ Besides these large rubber-like scales of European foulbrood there 
is the much more common form described as being smaller than 
American foulbrood scales, greyish-brownish or yellowish in color and 
lying usually against the base of the cell. These small scales are not 
nearly so characteristic of European foulbrood as arc the scales de- 
scribed for American foulbrood. Larvse dying from other causes 
inay bear quite a close resemblance to the small greyish, brown- 
ish or yellowish scales of European foulbrood. The rubber-like scales 
of European foulbrood occur infrequently and in small numbers, 
hence in a small piece of comb might be mistaken for scales of 
American foulbrood. European foulbrood cannot be diagnosed in 
scale stage with the certainty that American foulbrood can, In 
^^t, it is practically impossible to diagnose European foulbrood after 
It has pas.sed to the scale stage. 

'-cales are someliines found in specimens of saebrood. These are 

ten quite dark, even black in coloration, sometimes with tint of grey, 
J^pecially the under surface in contact with the cell wall from which 

^5 separate quite readily. The peculiar distended condition and 
lanu.ar watery content of larvae affected x\dth saebrood should make 
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this condition in tliis stRgo easily diagnosed. The scale stage offgrj 
greater difficulties in gross diagnosis. 

CONSEOUENCES OF illSTAKES IN DIAGNOSIS 

While the difficulties of diagnosis are such that errors must be made, 
yet these should be reduced to a minimum. The undesirable conse- 
quences following the application of improper treatment, based on a 
mistake in diagnosis, are obvious. Almost all of the mistakes possible 
have been made: thus, saebrood has been mistaken both for Aineriean 
foulbrood and European foulbrood, likewise European foulbrood for 
American foulbrood and vice versa and treatment ordered accordingly^ 
including unnecessary destruction of the frames and the rendering of 
the combs into wax with the consequent additional labor. Such mis- 
takes as the above have been reported and unnecessary losses to the 
beekeeper could have been avoided by exercising proper discretion. 
It is better in doubtful cases to send a specimen for laboratory diag~ 
nosis. ^Mistakes are not so dangerous if made in a badly diseased 
territory since the chances of error in such cases are greatly reduced. 
But it is certainly desirable to have the diagnosis of suspected brood in 
a new territory confirmed unless there is so much suspected brood as to 
leave little doubt of infection. 

OUTLINE OF APIARY INSPECTION IN ONTARIO 

By Morley Pettit, Provincial Apiarist, Guelph, Ontario 

It might be w^ell to mention by way of introduction that the province 
of Ontario has a total area of four hundred thousand square miles, 
being much larger than any state of the Union. Only about 10 per 
cent of this ai ea is as yet occupied, although every part has good ag- 
ricultural disti'icts as w'ell as great mineral resources. The agricultural 
output of 1014 is valued at seven hundred and fifty million dollars. 

Bees have been successfully kept in almost all parts of the province, 
and there are at present upwards of ten thousand persons keeping 
about three hundred thousand colonics and producing average crops or 
from 30 to 50 pounds per colony. The Ontario Beekeepers’ Asso- 
ciation has been in operation for 35 years and now has twenty-sn 
affiliated county associations and a total membership of about twelve 
hundred. The annual government grants to beekeeping total about 
$10,000.00, only a part of wffiich can be used for apiary inspection. 

On the first enactment of foulbrood legislation in Ontario in 1S90, 
one inspector was appointed by the Ontario Beekeepers’ Assofiatiou 
to spend part of his time inspecting bees under the direction of 1^® 
president. In 1906 the act was revised and the province divided into 



197 


I'ebi'i y- PETTIT: APIARY INSPECTION IN ONTARIO 

(jiictri- Is with a local inspector in each under the direction of the Min- 
i^ter o[ Agriculture. The present provincial apiarist was appointed in 
1909 .‘Hid given charge of the inspection system. 

The pi’esent organization consists of the following divisions: 

1. Bee disease legislation; 2. Conference and training of inspectors; 
3. Educational correspondence with beekeepers to sustain interest 
and cooperation; 4. The bulletin on ‘'Bee Diseases’^; 5. Apiary dem- 
onstrations; 6 . Field work of inspectors; 7. The system of reporting 
and centralization of control; 8. Organization of the central office. 

Under the legislation, the number of inspectors is not restricted. 
They are appointed on the recommendation of the Minister of Agri- 
culture, who usually consults the Provincial Apiarist. They work under 
his direction and are required to destroy the worst cases of disease, 
only leaving instructions for the cure of milder cases. They are 
authorized to order the transferring of colonies out of box hives. A 
heavy penalty is placed on the beekeeper for disposing of diseased bees 
or appliances in any way, and persons wffiose bees have been treated 
or destroyed for disease are forbidden to dispose of any bees or appli- 
ances whatever without permission from the inspector, on penalty of 
fine or imprisonment. Every person who is aware of the existence of 
foulbrood is required to report the same to the AlinLstcr of Agriculture 
on penalty of a fine. 

The Inspectors’ Conference is held at the Ontario Agricultural 
College at the time of the Beekeeping Short Course in January. 
Methods of inspection are fully discussed by the inspectors and res- 
olutions passed by them which commit them to a unifonn policy of 
inspection work for the ensuing season. 

During the early part of Alay some undergraduate specialists in 
beekeeping are given a course of training as inspectors and demonstra- 
tors. ^lost of these men have made good despite the opposition of 
some older beekeepers. Incidentally it is a part of their training as 
graduate specialists. Several have returned home to keep bees and 
are now making the best of local inspectors. 

Inder the slogan “Every beekeeper his own inspector/’ the coop- 
eration of beekeepers themselves is sought by correspondence. First 
^ letter is sent to the complete list early in spring warning against the 
of spreading disease by allowing robbing, and advising all 
favners of bees in box hives to prepare for transferring them during the 
^'Vanning season. 

karly in May, a letter goes to the disease list asking the beekeeper 
be his own inspector and enclosing a report form with agreement 
trc-it by a stated time, and a report of treatment to be signed and 
ned later. Returns from this are filed with the disease list. The 
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Ontario Department of Agriculture Bulletin 213, ‘‘Bee Diseases Iq 
O ntario/' is also sent to those who have not pre^dously received it. 

Apiary demonstrations are arranged and advertised by form letters 
and cards sent out from the central office. Thanks are due the sec- 
retaries of county beekeepers' associations and the district represent, 
atives of the Department of Agriculture for much assistance in these 
arrangements. As far as possible each inspector conducts demon, 
straiioiis in his own district. 

When the weather is fairly well settled about May 24, inspectors 
are instiiicted to start work and cover as much territory as possible 
before the grant is exhausted. Reports are sent in daily and accounts 
weekly. The bookeeper gives notice when the money As nearly all 
used, and all are ordered to cease operations, except in very special 
cases. The <jl)jeclion to a geographical division of the grant is two- 
fold: viz., the importance of an early discovery of cases of disease :ind 
the inclination of local inspectors to postpone work until everything 
is well looked after at home, Neglected districts very soon complain 
and the responsilhlity is then placed where it belongs. 

As the grant has never been sufficient to inspect all known cases of 
disease, work is done in districts where the interest is best and the 
disease w^orst. With American foulbrood, the district is worked over 
thoroughly, but with European foulbrood, the ground is seldom cov- 
ered the second time as this disease soon eliminates careless beekeepers. 

Treatment is based on a diagnosis of symptoms of the be(3k('eper 
quite as much as of his bees. To this end the inspector is given forms 
which combine the record of past inspection with the current years 
report. The form is a 5'^ x 8" card with heading showing the bee- 
keepers' name and address, and exact location of apiary; also Ms 
rating as a “good," “average" or “poor" beekeeper and other items 
as to style of hive, etc. The results of inspection are reported in 
vertical columns with appropriate headings, one horizontal line being 
used each year. 

The com])lele list of beekeepers for the district is sent to the inspec- 
tor in these forms, also some blanks for new names. He is not e.\- 
pected to visit apiaries where disease is not suspected; but without 
going to extra expense is requested to revise all forms as far as possibkj 
returning tlicm from day to day with reports of inspection. Thus 
the disease inspect oj- is also taking a bee survey of his district. 

When di.sease is found and not destroyed, a small white label h 
pasted on the hive, sbowung the date and nature of disease. A red 
label covers this at the time of treatment. The beekeeper is required 
to sign an agreement t o treat before a specified date. T his is forwarded 
with the report of inspection and requires the beekeeper's signed 
statement of treatment at the proper time. If the report of treaMiient 
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5 derived, a letter goes to the beekeeper which usually gets a re- 
possible the inspector looks after these cases next 
Benson anti burns diseased material in cases of neglect. 

Ill tlie central office the vertical system of cards and folders is used 
PXcliHvely for keeping records. These are filed by a geographical 
niuiil'cring sj^tem which is easily explained. Each Ontario beekeeper 
assigned a number of seven figures — the first two forliis county, the 
seooiul two for his township and the last three for his place among the 
beekeepers of his township. His o'' x 8" record card gives in condensed 
foi'iii uiost of the information wc have of him as a beekeeper. There 
abo a x 5'^ card index of the card record, arranged alphabetically 
bv a numbering system, technically called the “L.B. Automatic Index.’^ 
The list of beekeepers is on stencils for an addressing machine ar- 
ranged geographically by numbers. This makes it easy to advertise 
local meetings in any part of the province. It is also useful for sup- 
plying lists of beekeepers to county secretaries, district representatives 
find olhers. 

Practically every labor-saving device that it would be profitable to 
use in an office of this kind has been secured. These include in ad- 
dition to the addressing machine, a stamp affixer, envelope scaler, 
duplicating machine and dictating machine. 

Without the means to inspect all apiaries in a few years, a definite 
statement of the disease situation cannot be given. There is no hope 
of eradicating disease for some time at least ; but by education the 
morale of the beekeeper is much improved, and with the passing of 
the neglected farm apiary, the chief disease menace to amateur and 
connncrcial beekeeping is removed. 

The following items, from the 1915 Annual Report on ‘'Apiary 
Inspection in Ontario,” may be of interest. Twenty-one inspectors 
were emplo 5 ^ed for what time they could spare from home during the 
month of June. In the European foulbrood districts visits w'ere made 
to ut)l apiaries, containing 5,367 colonies. One hundred and ninety- 
four of these apiaries were diseased, the niimlier of diseased colonies 
being 1,387. In the American foulbrood districts, (ill apiaries were 
visited, consisting of 10,825 colonies. One hundred and seventy-nine 
spiai'ies were found diseased, the number of diseased colonies being 
l-'-l- As previously staled, inspection in European foulbrood districts 
was only on the outskirts. In many cases the infection was slight and 
was under control. The inspector's work consists mainly in warning 
^smn^t the danger of black bees and w’eak colonies. 

The inspectors of American foulbrood report about the same per- 
centage of disease as last year. This is encouraging as the failure of 
the boney crop in 1914 and resultant robbing was expected to spread 

disease. 
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Proceedings of the Fourteenth Annual Meeting of the 
American Association of Official Horticultural Inspectors 

The fourteenth annual meeting of the American Association of 
Official Horticultural Inspectors was held in Columbus, Ohio, DG(-eni- 
ber 28 and 29, 1915. On the evening of December 28 the first sessioii 
was called to order in the House of Representatives, State Capitol, by 
the ChaiiTiian, W. E. Ruinsey, with J. G. Sanders, -Secretary. 

The second session was held in the Botany and Zoology Buildinir 
of the Ohio State University at 10.00 a. m. Wednesday, December 29. 

The Legislative Committee of the National Nurserymen’s Assoeb- 
tion was represented on invitation by Mr. J. H. Dayton of the Stom 
& Harrison Co., Painesvillo, Ohio, who reported on the acceptance 
of the Uniform Inspection Bill by the nurserymen at their national 
convention in Detroit, l^Iichigan, in June, 1915. Mr. Dayton reported 
that it was a gratifying ad\’aiic(i in liorticulturai legislation to note 
the cIo.ser feeling of cooperation among the nurserymen and the onto* 
mologists. He conveyed the sentiments of the nurserymen to our 
Association and expressed a wish for the continued good feeling! and 
cooperation existing at present. 

The program as present(Ml at the two sessions of the meetings was 
as follow.s: 

Pkogkam 

Tuesday, December 2S, 1915, 8.00 p. m. 

1. Address of tlie Chairman: “Control of the Cedar Rust in West Virginia,'’ by 
Professor ^V. E. Riimsey. Morgantown, W. Va. 

2. Foreign Pests Recently Established in Isew Jersey,” by Harry B. AYciss, 
New Brunswick, N. , I, (10 minutes.) 

J. “Imported Insect Pests Collected on Imported Nui*sery Stock in 1915,’’ by 
E. li. S.'issccr, AA ashinglon, D. C. (10 minutes.) 

4, “ The Uniform Horticultural Inspection Law,” by J. G. Sanders, Madison, AAis, 
(10 initiiites.) 

5. “Report of the Legislative Committee of the National Nurserymen’s Associa- 
tion,” by J. H. Diiyton, Paincsville, Ohio. 


December 29, 1915, 10.00 a. m. 

6. “Remarks on Inspection Eacilitics in the District of Columbia,” hy £. K. 
Sasscer, AA'ashmgton, D. C. Illustrated. (10 minutes.) 

7. “Aacuum Fumigation and Its Application to the Control of Insects AftcciiDg 
Plants and Plant Products,” by E. K. Sasscer, AA'ashington, D. C. IlluAratcd. 
(15 minutes.) 


^8^ 1 he Betterment of Pathological Inspection,” by R. Kent Beattie, AA'aslung^oDj 
9. “Nursery Inspection in Florida,” by F. M. O’Byrne, Gainesville, FH- 



Fcbr ’ HORTICULTURAL INSPECTORS’ PROCEEDINGS 201 

10 •'Cooperation in the Establishment of State Quarantines,” by J. Edward 
Tavlcr. Salt Lake City, Utah. 

11 • rhe Ohio Inspection System,” by N. E. Shaw, Columbus, Ohio. Illustrated. 
(15 laiiiutes.) 

Business 

Profe-ssor W. J. Schoene, Blacksburg, Virginia, was nominated as 


Chainnan of this section for 1916, 
coiisin, was reelected Secretary. 

The follo^ving persons were in 
meetings: 

Ed. L. Ayers, Austin, Tex. 

K. Kent Beattie, Washington, D. C. 

Geo. 0. Becker, Fayetteville, Ark. 

G. M. Bentley, Knoxville, Tenn. 

E. C. Cotton, Klyria, 0. 

J. 11. Dayton, Painesville, 0. 

Geo. A. Dean, Manhattan, Kan. 

D. M. DcLong, Columbus, 0. 

Harry F. Dietz, Indianapolis, Ind. 

H. E. Evan.s, Columbus, 0. 

\V. E. Evans, Jr., Paines vi lie, 0. 

Richard Faxon, Elyria, 0, 

K. 1’. Felt, Albany, N. Y. 

F. A. Fenton, W. Lafayette, Ind. 

S. B. Fracker, Madison, Wis. 

F, I). Ileckathorn, Paincsville, 0. 

E. J. Iloddy, Columbus, 0. 

Acalo F, Howard, Columbus, 0. 

S. J. Hunter, Lawrence, Kan. 

B, F. Kiiidig, Elkhart, Ind. 

Kislink, Jr., Washington, D. C. 

R. . Lciby, Raleigh, N. C. 

R. W. Masou, LaFayette, Ind. 

R. >. McKay, Owens-ville, 0. 

E. M. Mendenhall, Columbus, 0. 

G, B, Merrill, N. Abington, Mass. 

Jojepli II. Merrill, Manhattan, Kan. 
Harold Morrison, Indianapolis, Ind. 


and J. G. Sanders, Madison, Wis- 
attendance at the sessions of the 


H. Ness, Ames, Iowa. 

Owen Nelson, Laramie, Wyo. 

F. M. 0’ Byrne, Gainesville, Fla, 

L. M. Peairs, Morgantown, W. Va. 
Morley Pettit, Guelph, Ont. 

W. A. Price, LaFayette, Ind. 

Jesse M. Robinson, Columbus, 0. 

Lowell Roudebush, New Richmond, 0. 
W. E. Uumsey, Morgantown, W. Va. 

J. G. Sanders, Madison, Wis. 

E. R. Sasscer, Washington, D. C. 

A, F. Satterthwait, W. LaEayette, Ind. 
W. J. Schoene, Blacksburg, Va. 

Geo. D. Shafer, East Lansing, Mich, 

N. E. Shaw, Columbus, 0. 

Mrs. L. C. R. Smythe, Topeka, Kan. 
Perley Spaulding, M'a.shmgton, D, C. 

H. J. Speaker, Sandusky, 0. 

J. Edward Taylor, Balt Lake City, Utah. 

F. L. Thomas, Auburn, Ala. 

J, Troop, LaFayeite, Ind. 

Geo. 11, Vansell, Lexington, Ky. 

C. H, Waid, Wauseon, 0. 

Frank N. Wallace, Indianapolis, Ind. 

R. L. Webster, Ames, Iowa. 

Don B. Whelan, East Lansing. Mich. 

P. B. Mdltberger, Columbus, 0. 

L. H. Worthley, Bo.ston, Mass. 


Summary of Papers and Discussions 

1- Address of the Chairman. Professor Buinsey described the losses 
t>t‘fasioiied by the cedar rust” on the apple crop in Vest \irginia 
sndinit lined the steps taken for controlling the situation, which included 
the ill -st ruction of cedars over a large area. Some conflict with prop- 
erty owners was encountered but after tactful maneuvering the sit- 
uatioji -^vag cared for and the difficulties overcome. The situation is 
giat Hying at the present time. Dr. Headlee asked what diameter 
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of zone was considered necessary for immunity from the '^eedar nist’» 
disease. Mr. Rumsey replied that one mile from commercial orchards 
was decided as necessary distance and this plan was carried out wher- 
ever possible. Remarks were made by several relative to the com. 
peiisation for destruction of property in cleanup work for diseases 
and pests. 

2. Mr. ’W'ciss' paper, 'which listed the many species of insects 
which have been recently introduced and have become established 
in Xew Jei'sey, was presented by Dr. Headlee who supplemented the 
paper with remarks in wliich he recommended rather drastic actioQ 
to prevent repetition of these alarming conditions. During the dis- 
cussion it Avas moved by Dr. Headlee “that it be the sense of this 
body that the federal quarantine be strengthened, and that an abso- 
lute ([uarantine be placed on all plants imported with soil about the 
roots, except such as are introduced by the U. S. Department of Agri- 
culture for experiment and those to be held in quarantine for a reason- 
able period.” This motion Avas passed unanimously and the Secre- 
tary instructed to notify the Federal Board of this action. 

It AA-^as further suggested by one of the members, that state inspec- 
tors should convey their suggestions and judgment on inspection mat- 
ters to the Federal Horticultural Board; and further, that slate inspec- 
tors and officials take notice of hearings before this Board (AN^hich are 
usuallj" advertised), and that Avhenever possible should be present at 
these meetings. 

Mr. Burgess reported that Christmas trees and greens to the extent 
of over forty-one carloads, containing 1,200 to 1,800 trees each, had 
been shi[)ped from the quarantine area in Ngav England, all of Avhich 
had been inspected previous to shipment and a considerable nuiiibor 
of egg clusters of the gipsy moth had been found on these trees. All 
carload lots Avent from Noav Hampshire and Maine and had been 
shipped to many of the states of the Union, including sindi states as 
^lichigan, Wisconsin, Alinnesota, Washington and Oregon, avJhtc 
already groAvs a plentiful supply of Christmas trees and greens. 

It Avas the sense of the inspectors present that the Federal Quaran- 
tine should be replaced on Christmas greens, otherwise sevt'ral of 
the states A\muld absolutely ciuarantine the shipments of Christinas 
trees originating in the moth quarantine area. 

3. “Imported Insect Pests Collected on Imported Nursery Stock 
in 191o,” by E. R. Sasscer, Washington, D. C. 

In this paper, w^hich Avill appear later in the Journal, Mr. Sa^^sc'-'f 
reports special features of the inspection of imported nursery stock 
under the Federal Plant Quarantine Act. He called attention to the 
annually increasing amount of imported nursery stock, and rojauted 
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,ii loctioii of a number of dangerous insects. Special attention 
illocl to the fact that recently two troublesome insects, namely, 
the Ihiropcan ear-wig and the European mole cricket, had become 
e^inl 'iidicd in certain eastern states. It is the belief of the writer that 
thi-H' insects had been introduced in soil about the roots of imported 

- 1 . 'Hie Secretary reported that the Uniform Horticultural Inspection 
law. which had been under consideration for three years, had been 
('Oii>idei’cd by a committee appointed at the last annual meeting and 
alfcnitioiis and improvements Avere made in the bill. 

This tail was finally adopted l^y the National Nurserymen’s Asso- 
chitiuii in their annual meeting in Detroit in June, 1915, and Mr. 
Curtiss Na^c Smith of Boston had been retained as their attorney to 
;ii:l in the adoption of this bill, Avholly or in part, Avherever changes 
ill state horticultural inspection laws Avere contemplated. 

5. Tlie substance of Mr. Dayton’s remarks appears on a previous 
pag('. 

(), Mr. Sasscer explained the convenient arrangement of buildings 
and apparatus for inspection of material introduced into the District of 
Columbia, and described the extreme precautions for sanitation where 
suspected plant material was being examined and quarantined. 

7. Mr. Sasscer’s paper on vacuum fumigation is withheld for pub- 
lication elsewhere, but the importance of the results Avhich he has 
secur('(l in fumigating tightly packed bales of cotton by the vacuum 
processes, using cyanide gas, marks a greatly advanced stop in fumiga- 
tion methods. We can scarcely realize what may be the ultimate out- 
come of this method of successful fumigation. 

S. Mr. Beattie’s plea for more carefully trained inspectors was grati- 
fying. lie illustrated by several examples Avhat diseases have become 
established through inefficient and poorly trained inspectors Avhere 
recognition of dangerous plant diseases was not possible until too late. 

9. Nursery inspection conditions in Florida AA^ei'e outlined by Mr. 
0 Byrne, whose paper Avili he published later. 

19- ^Ir. J. Edward Taylor described the conditions regarding state 
quarantines in the West, Avhich Avere not desirable, and pleaded for 
gi'cator cooperation among the states. He spoke particularly regarding 
the effect of unfortunate state quarantines on the shipment of alfalfa 
soed Avith regard to possible alfalfa Aveevil infestation. 

IF Illustrated with a series of fine slides, Air. ShaAV described the 
Ohio system of nursery inspection and the metliods used in inspection 
Inmigation of infested stock. A number of fumigation houses 

diUerent types Avere illustrated and valuable pointers in fumigation 
houo- construction were olfered. 
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CONTROL OF THE CEDAR RUST IN WEST VIRGINIA 

ADDRESS OF THE CHAIRMAN 

By W. E. Rumsey, M(/rga7\tovon, W. 7a. 

Gentlemen: To have the honor of presiding at a session of our 
Association is certainly appreciated by your present chairman. An 
elaborate address will not be attempted but some remarks may be 
appropriate at this time concerning the '^snags’^ encountered by 
West Virginia in attempting to enforce certain features of her nur- 
sery and orchard inspection laws. Therefore, with your indulgence 
the eradication of red cedars in the vicinity of apple orchards will be 
considered. 

The damage by apple rust or so-called “cedar rust” to orchards 
in the eastern panhandle of our state has been enormous, amounling 
to S7o, 000.00 in 1912 in Berkeley county alone. This is a conservative 
estimate and inclurles merely the loss to the crop for that year, not- 
taking into consideration the devitalization of the trees which pre- 
vented them from developing fruit-buds for a succeeding crop. 

Since the scope of our crop pest law includes any dangerously in- 
jurious insects or plant diseases that are liable to spread and cause 
damage, the commission decided to make an effort to check apple rust 
by the removal of red cedars in sections where the apple industry had 
developed sufficiently to make the cedar trees a nuisance. Si)rayiiig 
for this disease is not practical con imercl ally as has been detennined 
by investigations of our plant pathologist, N. J. Giddings, and oihcr?, 
hence the only recourse is the removal of cedars. 

The cedar tree proposition is ratlier unique. These trees have been 
growing in certain portions of our state since time immemorial, and it 
has been only within the last few years that the disease, which cedars 
harbor, has caused any serious loss to apple crops. At the iircseut 
time these trees do tlie general farmer no particular harm except to 
take his pasture fields, for the cedars come up from seeds like weeds 
and it is said that no kind of stock will cat even the young plants. 
Besides this there is an aesthetic side that must not be ignored, bong 
stretclies of cedars on both sides of country roads and clumps of them, 
clothed in perpetual green, covering many rocky knolls and ledges of 
the limestone outcrop, add much to the scenic beauty of the Slieinm* 
doah Valley. 

Owing to the prevalence and destructiveness of apple rust in i^orke- 
ley county, one of the foremost apple sections of our state, the commis' 
sion began its activities in this territory. On account of the iiiiiQU^' 
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jje^s pf this work, as already pointed out, it was deemed advisable to 
s(;n‘t pft’ with a campaign of education. Therefore, the state entomol- 
sent into the territory to visit the general farmers and con- 
iliem, first: that cedar trees were responsible for the great loss 
fj,oia apple rust to the orchard industry of their community, and, sec- 
ond: that for the benefit of their county they should cooperate with 
fhc (iirhardists in the fight against this disease. Other duties of the 
entoindlogist compelled him to leave the field and a local inspector 
wns appointed to continue the work. It soon became evident that the 
fruit -growers did not like the policy adopted by the commission for 
they iK'gaii “nagging” at our inspector to resort to the law and cut 
the cedars under its provision. This attitude of the orchardists at 
once counteracted any impression we may have made toward obtain- 
ing cooperation and there arose two fighting factions: the general 
farmers uniting to prevent the work of the state, declaring the law to 
Ijc unconstitutional, and the orchardists clamoring for a test case to 
be brought before the court. Under these circumstances the com- 
mission could not back down, so in February, 1914, cedar cutting began 
on the iiroperty of an extensive land owner who immediately had the 
inspector and his helpers arrested and got out an injunction to restrain 
(he commission and any of its employees from entering upon his 
premises. It was now evident that to get the cedars removed other 
tactics must be used. Therefore the entomologist returned to the 
front and visited the trenches of tlie opposing forces as a sort of peace- 
maker. He obtained permission from the general fanners to allow the 
lemoval of their cedars provided the work would be done strictly in 
accordance with their wishes under the supervision of a state man and 
without cost, the orchardist furnishing the labor. The fact was 
pointed out to the fruit-growers that if the commission persisted in its 
otloi'ts (o enforce the law many other farmers 'would undoubtedly get 
out injunctions which wwld prevent cedars being cut on such premises 
until after the litigations were adjusted. However, it was stated that 
permission had been obtained from the general farmers to cut their 
ccdai's provided it was of no expense to them. Therefore, labor 
must he furnished by the orchardists to remove these trees if they 
^vished to save the apple crop. The fruit-growers readily fell into line 
tliLis the tactics adopted proved successful. Immediately a differ- 
ent atniosphere seemed to pervade the community and cedar trees fell 
h the tens of thousands 'viith a result that apple rust was checked 
^0 marked degree. 

_ Alrliough the court has decided that our inspection law is constitu- 
fional wc are still removing cedars under the plan just described, for 

' doing, not only peace and good will prevail between the general 
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fanners and fruit-growers, but all the cedar trees on a tract nre 
at once. If we were removing the cedars in strict accordance with the 
law, only those harboring cedar apples or balls could be cut. hence 
making it necessary to go over the ground year after year to dc^trov 
other c(Mlars that have become infected since the previous inspoution 


A MODEL STATE HORTICULTURAL INSPECTION LAW> 

By J. G. Sanders, Madison, Wis. 

Greater uniformity in legislation of the various states regtilatiiiff 
the inspection and transportation of nursery stock and horticultural 
inspection generally, was discussed in this Journal^ in 1914. 

At the Atlanta meeting of our Association the writer offered for 
consideration a preliminary draft of a horticultural inspection bill^ 
which would, through its text or by the promulgation of rules and regu- 
latkms, cover practically all phases of inspection and emergencies 
which would arise under the inspection work. 

The bill was discussed by the inspectors present and also by mem- 
bers of the Legislative Committee of the National Nurserymen’s 
Association, who were invited to attend our meeting. The ^vriter, 
working in cooperation with members of the Inspectors’ Association 
and the Legislative Committee of Nurserymen, revised and redrafted 
a bill which was again presented at the Philadelphia meeting. Here 
various suggestions for improvement were offered and a c‘onimittee 
of five was appointed to confer as to the final wording of the bill and 
having power to act. Various conferences were held with Mr. Wil- 
liam Pitkin, Chairman of the Nurserymen's Legislative Comniittce, 
and suggested changes for improvement were made in the bill. 

In June, 1915, at the Detroit meeting of the National Nurserymen's 
Association, the bill, as drafted and as is published herewith, was 
finally adopted. 

The great interest manifested in uniform legislation by the nursery- 
men, and particularly their willingness to adopt a bill so drastic ia its 
power as the present one, is most praisew^orthy. A marked change in 
feeling between the nurserymen and the entomologists and inspectors 
has taken place, each of the contending parties realizing more keenly 
the problems of the other. The nurserymen, w'e feel sure, are coming 
to realize the importance of more careful and thorough inspection, and 
^realize the necessity for cooperation and assistance in this work. 

^Prepared and adopted by the American Association of Official Hoi'ticultural 
Inspectors and the American Association of Nurserymen. 

Jour, Econ. Ent,, vii, p. 102 , 1914 . 
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Til! nurserymen have expressed themselves strongly in favor of 
potv ! borough training of inspectors and more careful work to insure 
stock and fewer mistakes in the condemnation of stock without 

warnuit. 

Tlie entomologists and inspectors fully appreciate the present 
sitiiaiion which is handicapped to a greater or less degree in some 
l)y lack of funds for the employment of better trained and more 
('X])crioiiced men. 

laws, which are as nearly uniform as local conditions will 
poriiiil, will aid wonderfully in the inspection, fumigation, packing and 
transportation of nursery stock. Hence, we believe that the adoption 
of this bill, which has been worked over with great care l:)y entomolo- 
ffists and nurserymen with the aid of legal advice, will materially 
assist in undesirable conditions which now exist where each state has 
its own provisions differing widely from those of its neighbor. The 
Unlfonn Bill as offered should be adopted as nearly as possible in its 
presented form, when changes are contemplated in state laws. The 
yursorymen's Association has offered their assistance through their 
national body, as well as their state organizations, to further this 
project, and those interested should feel free to call on them for help. 

The bill as offered is not presumed to be perfect, but is thought to 
cover all possible exigencies w^hich may arise either through the text 
offered or by the power for promulgation of rules and regulations as 
pro\'ided in section 6. 

The writer, as Secretary of the Inspectors^ Association, will be glad 
to aid in the adoption of horticultural laws whenever his assistance is 
desired. 

A MODEL STATE HORTICULTURAL INSPECTION LAW 

XoTF.-- -The parenthetical words and phrases are to be understood as options 
suitable to local state conditions and usage. 

lEil! No. , Approved 19 . Chap, or Sec. , Laws of 1 Be it 

enacted by the (Legislature) (people) of the state of (represented in) (General 

Assembly) (Senate and Assembly) that, — 

^f-dion 1 . — The following terms as used in (this act) (sections to , inclusive) 

shall be construed as follows: — 

U—lhe singular and plural forms of any word or term in (this act) (section 

^0 ■, inclusive) shall be construed as interchangeable and equivalent within the 

moaning of the act. 

-•—The term "person" shall include corporations, companies, societies, associa- 
tions, partnerships or any individual or combination of individuals. Vn hen con- 
struing and enforcing the provisions of (this act) (sections to , inclusive) 

the .U't, omission, or failure of any officer, agent, servant or other individual acting 



JOURNAL OF ECONOMIC ENTOMOLOGY 


m 


fVol.9 


for or employed by any person as above defined within the scope of his 
or office, shall in every case be also deemed to be the act, omission or 
such person as well as that of the individual himself. 

3.— The terms “insects” and “plant diseases” appearing in (this act) (sections — 

tQ j inclusive) shall be construed to include any stage or stages of ccvelop. 

ment of the aforesaid insects or plant diseases, 

4 _Xhe term “nursery stock” shall include all field-grovrH florist stod, trees, 
shrubs, vines, cuttings, grafts, scions, buds, fruit-pits and other seeds of fruit and 
ornamental trees and shrubs, and other plants and plant products for propagation, 
except field, vegetable, and flower seeds, bedding plants, and other herliaceons 
plants, bulbs and roots. 

5.~The term “nursery” shall be construed to mean any grounds or premises on or 
in which nursery stock is propagated and grown for sale, or any grounds or piem- 
ises on or in which nursery stock is being fumigated, treated, packed or stored. 
0_— I'hc term “nurseryman” shall mean the person who owns, leases, manages or ij 
in charge of a nursery. 

7 _Thft term “dealer” shall be construed to apply to any person not a grower of 
nursery stock who buys nursery stock for the purpose of reselling and reshipping, 
independently of any control of a nursery. 

8.~The term “agent” shall be construed as applying to any person selling nuTseiy 
stock \mder the partial or full control of a nunserjunan, or of a dealer or oilier 
agent. This term shall also apply to any person engaged with a nurseryman, 
dealer or agent in handling nursery stock on a cooperative basis. 

Seciim 2.— There is hereby created a board which shall be known as the “Horticul- 
tural Inspection Board” 'of (State), hereinafter called the Board, consisting of 
three (five) members, tu’o (four) members of which shall be ex-officio members. 
The third (fifth) member shall be appointed by the Governor for a term of four 
years. Such third (fifth) member shall be a nurseryman actively engaged in the 
growing of nursery stock, A majority of the members of the Board shall con- 
stitute a quorum. Vacancies occurring from death, resignation, removal or in- 
ability to act shall be filled in like manner for the unexpired term. The ineinbcrs 
of said board shall el^ct a chairman and shall serve without compensation, but 
shall receive their actual and necessary traveling expenses incurred in the discharge 

of their official duties within the provisions of (this act) (sections to — , 

inclusive). I'his board is hereby vested with all powers necessary to can’} out the 
provisions of (this act) (sections to , inclusive). 


Appointmext 

Seciio-n 5.— The Board shall appoint some person qualified by scientific training 
and practical experience to be state nursery inspector, hereinafter called the 
inspector wlio shall hold his office during the pleasure of the Board, and shall 

strictly enforce the provisions of (this act) (sections to’ , inclusive) as a 

police regyilation of the (state) (commonwealtli) under the direction and control 
of the Board. 

Bond 

^Section The inspector shall file with the Board a bond with security to be ap’ 
proved by the Board in the sum of one thousand dollars, conditioned on laithful 
performance of his duty. Any person suffering loss occasioned by reasosi of an 
act or omission of the inspector and deputies which is deemed to be unjustifiable, 
may maintain an action upon said bond against the inspector and sureties thereon 
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for ciich loss not to exceed the amount of said bond. Indemnity bonds with 
ciitficient sureties running to the inspector and the sureties upon his bond may be 
lij-ed of deputy inspectors. 

Appointment op Deputies 

, 5 .— The Board is hereby authorized to appoint or dismiss on the recommenda- 
t(o!i of the inspector (deputies) (county horticultural inspectors) (district horti- 
cultui-al inspectors) who shall strictly enforce the provisions of (this act) (sections 
_ „ ^ inclusive) under the direction of the Board, and they are hereby 

endowed with the same police power as the inspcctorj and shall be furnished with 
offififtl bafiges or other insignia of authority, which shall be carried while on duty. 

The Board shall have the power to prescribe, modify and enforce such 
reasonable rules, regulations and orders as may be needed to carryout the provi- 
i^ions of this act, and may publish an annual report describing the various phases 
of the inspection work, or may publish such other information as may seem 
desirable concerning the inspection and such insects and diseases as are covered 

by (this act) (sections to , inclusive), Such rules and regulations shall 

be jirinlcd from time to time and furnished free to interested parties. 

Inspectok’s Dutks and Powers 

Stclkm 7. -The Board through the inspector or deputies shall at least once each 
year inspect all nurseries and other places in wliich nursery stock is kept for sale. 
For this purpose such inspector or deputies shall have free access, within reasonable 
hours, to any field, orchard, garden, packing ground, building, cellar, freight or 
express office, warehouse, car, vessel, or other place, which it may be necessary or 
desiral)le for him to enter in carrjdng out the provisions of this act, It shall be 
unlawful to deny such access to the inspector or deputies or to hinder, thwart or 
defeat such inspection by misrepresentation or. concealment of facta or conditions 
or otherwise. 

Scdioii 5.— The Board through the inspector or deputies shall have the authority 
to inspect any orchard, fruit or garden plantation, park, cemetery, private premises, 
public place, and any place wliich might become infested or infected with danger- 
ous or harmful insects or plant diseases. It .shall also have the authority to in- 
spect or reinspeet at any time or place any nursery stock shipped in or into the 
state and to treat it as hereinafter provided. 


Diseased Plant Material on Premises 
Scchoii 5.— The Board is hereby empowered to prohibit and prevent the removal 
or shipment or transportation of plant material and any other material from any 
private or public property, or property owned or controlled by the state, or any 
area of the state (commonwealth) which in its Judgment contains dangerously 
infested or infected nursery stock or plant or other material of any kind for such 
periods and under such conditions as in its judgment seems necessary in order to 
prevent the further spread of the infestation or infection, giving such notice thereof 
as iiiiiy he prescribed by the Board; and during the existence of such order no 
Pf^^:oa shall remove or ship from such area any such material whatsoever, except 
siX'cial permission or direction of the Board. 

Sediofi shall be unlawful for any person in this state knowingly to permit 
b ngerous insect or plant disease to exist in or on his premises. It shall also 
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be unlawful to sell or to offer for sale any stock infested or infected with in. 
sect or disease. 

Section //.—In case the inspector or deputy shall find present on any nursery or 
dealer’s premises or any packing ground or in any cellar or building used for .storage 
or sale of nunsery stock, any injurious bsect or plant disease, he shall notify the 
owner or person having charge of the premises, in writing, to that effect, ;;nd the 
Board shall withhold his certificate hereinafter provided for, until the promises 
are freed from such injurious insect or plant disease, as hereinafter provided, ft 
shall he unlawful for any person after receiving such notice to ship or deliver or 
cause to be shipped or delivered any nursery stock from such aforesaid premises. 

Section /.2.— (1) If the inspector or deputy shall find on examination any nursery, 
orchard, small fruit plantation, park, cemetery, or any private or public premises 
infested with injurious in.sects or plant diseases, he shall notify the owner or per- 
son having charge of such premises to that effect, and the ow'ner or person liaving 
charge, of the premises shall within ten days after such notice cause the leiijoval 
and destruction of such trees, plants, shrubs or other plant material if incaiiable 
of succes.sful treatment; othenvise, cause them to be treated as the Board niay 
direct. Xu damages shall be awarded to the owner for the loss of infesiecl or 
infected trees, plants, shrubs or other plant material under this act 

(2) In case the owner or person in charge of such premises shall refuse oi’ negled 
to carry out the orders of the Board within ten days after receiving written noiicc, 
the Board may proceed to treat or destroy the infested or infected plants or plant 
iiuitcrial. Tlie expense thereof shall be assessed, collected and enforced as tax('S 
are assessed, collected and enforced against the premises upon which such expense 
was incurred. The amount of such expense when collected shall be paid to and 
become a part of the fund used to enforce the provisions of (this act) (sections — 
to , inclusive). 

Applig.xtiox for Inspection 

Section /.T— I’crsons desiring to sell or ship nursery stock shall make apphcalian 
in w riting before July 1st of each year to the Board for inspection of their slock. 
Persons failing to comply with tins section shall be liable for extra charges to cover 
traveling e.xpenses of the inspector. 

Imported Stock 

Section 1/f . — Every person receiving directly or indirectly any nursery stock from 
foreign countries shall notify the Board of the arrival of such shipment, the content? 
thereof and the name of the consignor; and shall hold such shipment iiiiojiened 
until duly inspected or released by the Board. In case any infested or infected 
stock is discovered in such shipment, the shipment shall be subject to the provi- 
sions of (this act) (sections ~ to — , inclusive). 

Nursery Certificate 

6V/io«. td—{l) The Board shall cause to be issued to owners of any imrsery m 
the state after the stock has been officially inspected as previously proviilcd? and 
found to be apparently free from injurious insects or plant diseases, a certificate 
signed by the inspector setting forth the fact of such inspection and the uumber 
of acres or fraction thereof inspected. Said certificate shall be valid not to exect 
one year from (month) 1st. 
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, jf shall be unlawful for any person to sell, to offer for sale or to remove or ship 
fiYiin ,1 nursery or other premises, any nursery stock unless such stock has been 
oflici.;Hy inspected and a certificate or permit has been granted by the Board, 

Dealer’s Certificate 

^1 dealers witliin the meaning of this act, located either within or 
ffifhoiit the state, engaged in selling nursery stock in this state or soliciting orders 
(or liiH'sery stock within this state, shall secure a dealer's certificate by furnishing 
a swoiii affidavit that he will buy and sell only stock which has been duly inspected 
ami (crtified by an official state inspector; and that he will maintain with the Board 
a li^t of all sources from which he secures his stock. 

Certificates to Firms Outside the St.\te 
.riloi} Nurserymen, dealers or other persons residing or doing business outside 
the st:Ue desiring to solicit orders for nursery stock in the state shall, upon filing 
a oertifiod copy of their original state certificate with the Board obtain a certificate 
IKTJiJ'tting such persons to solicit orders for nursery stock in this state. 

Agent’s CFRTinc.\Tn 

iriion /y.— All agents within the meaning of this act selling nurserv stock or solicit- 
ing oi'ders for nursery stock for any nurseryman or dealer located witliin the state 
orouisidc the slate, shall be required to secure and carry an agent’s certificate 
Itcaraig a copy of the certificate held by the principal. Said agent’s certificate shall 
lic is.sucd only by the Board to agents authorized by their principal or upon request 
nf tlicir principal, Names and addresses of such agent.s shall not lie dinilgcd by the 
inspector or the Board. 

-cl'm 10— The Board shall at any time have the power to rewoke any certificate 

lor sullicient cause, including any violation of (this act) (sections to , in- 

dusive; or non-conformity with any rule or regulation promulgated under (this 
act; :s<‘etio]is — to , inclusive). 

Misrepresentation of Stock 

■dm .A.).— (t) It shall be unlawful for any person to wilfully misrepresent to any 
otlier person the grade, character, variety, or quality of stock in a nursery, or of 
i^tock oITered for sale by any nurseryman, dealer, or agent, or to make a false dccla- 
I'iition ot acreage or to cause any concealment of stock from inspection. 

^-1 IN'cry person selling nursery stuck in the state shall, if rccjuested, furnish the 
Beard with copies of his order forms, contracts and agreements with his customers, 
^'hicli arc furnished for the use of agents or customers or both. 

Certificate Shipping Tags 

clioii -A. Every person who shall engage in the selling and shipping of nursery 
ftofk ill the state is hereby required to attach on the outside of each package, box, 
or carload lot bo shipped or otherwise delivered, a tag or poster on which shall 
;‘Ppuii an exact copy of his valid certificate. The use of tags or posters bearing an 
'fi^alid >>!' altered certificate and the misuse of any valid certificate tag is hereby 
prchiliiicd. 

dioii lO.—lt shall be unlawful for any person to accept for shipment any nursery 
box " ' ^ certificate plainly affixed on the outside of the package, bale, 

' I containing the same, showing that the contents have been duly inspected 
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by an official state or federal inspector. In case any nursery stock is Pi.ippfdiu 
this state, or into this state from another state, country or province, w iiiiout the 
aforesaid valid certificate plainly affixed, the fact must be promptly report -d 
Board by the person carrying the same, stating the consignor and the 
and the nature of the shipment. 


Appeal 

Section 2S.~{1) Any person in interest or affected by any order of the Hoard or 
inspector may appeal therefrom to the Board within five days of the service of 
such order upon him setting forth in writing specifically and in full detail the order 
on which a hearing is desired, and every reason why such order is deemed to be 
unreasonable. 

(2) On receipt of such appeal the Board shall with reasonable promptness order 
a hearing thereon and consider and determine the matters in question. Notice 
of the time and place of hearing shall be given to the petitioner and to such other 
persons as the Board may direct. Such appeal shall not suspend the operation 
of the order appealed from unless so ordered by said Board. All hearings of the 
Board shall be open to the public. 

Sedion 04. “Compensation of inspector or deputy inspectors (a local maltor). 

PEX.UiTY FOR Violations 

Sedion 05.— Any person violating (any section of this act) (any one or more of sec- 
tions to , inclusive) or any rule or regulation promulgated under this act, 

shall be guilty of a misdemeanor and on conviction thereof shall be fined the sum 
of not less than S25.00 nor more than $500.00 for each offense. 

Sedion S6.—U shall be the duty of each (District Attorney) (County Attoniey'i to 
whom the Board shall present satisfactory evidence of violation of any providon 

of (this act) (sections to , inclusive) to prosecute without delay sudi 

violations in the proper court. 

Section 07 —Appropriations, fees, gifts or other support of the horticultural iiif=pcc- 
tion serrice (a local matter). 

Section 28. — (This act) (sections to — ' . inclusive) shall take effect and be 

in force from and after [passage and approval (and publication)] (date). 


FOREIGN PESTS RECENTLY ESTABLISHED IN NEW JERSEY 

By H.arry B. Weiss, .Yeu' Brunswick, N. J. 

During the past couple of years, the following insects were found 
to be established in varying numbers in different parts of New Jersey 
Practically all were introduced on imported nursery stock and tneir 
presence is an indication of the impossibility of hoping to keep out all 
foreign pests by a system of inspection. Insect importations and sub- 
sequent establishments will undoubtedly continue just as long as 
nursery stock is imported inasmuch as the protection afforded by ij* 
spection is necessarily only partial and sometimes ineffective depenu* 
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in<T cloes on the experience, ability and carefulness of the inspector 
and tTiO impossibility of closely examining every individual plant, 

Lepidoptera 

Cmilaria zachrysa Meyrick has been found in greenhouses in north- 
ern New Jersey, the larvse of which turn over the tips and edges of 
azalea loaves and feed therein, causing them to turn black and die. 
This species has also been taken in the larval and pupal stages on 
azaleas imported from Belgium and was evidently introduced from 
that country. Evetria huoUana Shiff., which is the well-known, 
destruetive European pine-shoot moth on whose account the further 
importation of pines from Europe has been prohibited, is also estab- 
lished in New Jersey. 

Orthoptera 

In this order we have Gryllotalpa gryllotalpa L., the European mole 
cricket to which numerous European writings refer as a troublesome 
pest. The party on whose premises it was discovered claims to have 
destroyed at least 20,000 including eggs. This insect undoubtedly 
came over in the soil around plants from Holland or Belgium or both 
of these countries and the impossibility of thoroughly inspecting soil 
in siK'li conditions is self evident. 


COLEOPTEEA 

In this group we have Otiorhynchis snlcatus Fab., long established 
in tills country, suddenly becoming quite active as a rhododendron pest 
in several parts of the state. Agrilus viridis L. var. fagi Itatz., which 
does considerable damage to standard and Riigosa roses, is another 
foreign beetle which is prevalent in New Jersey. Still another and 
much more injurious beetle, especially to Scotch fir, is Myelophilus 
pviiperda L., which as far as is known has only a slight foothold in 
the state. Plagiodera versicolora Laicharting, which is an old name 
for the common P. armoricco of Europe, was found during the last 
two summers injuring poplars and willows at Arlington, Elizabeth and 
Irvington. Both the larval and adult stages feed on the foliage and 
do considerable damage. This species is firmly established in New 
Jersey. 


Diptera 

Jhis order is represented by PInjtomyza aquifolii Gour., lately 
lound mining the leaves of English holly and also taken on holly 
‘imported from Europe (Holland), by Merodon equestris L., known as 
tile narcissus fly, which was evidently introduced in bulbs from Hol- 
'Here it does considerable damage, and by Monarihropalpus 
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buxi Lab., the box leaf miner, recently found injuring, box^vood oq 
private estates and taken at various times on boxwood from Holland 

Homoptera 

This group contains eight species, four of which were found estab- 
lished on outside stock and four on greenhouse plants. The four on 
outside stock came originally from Japan and are Antonimi crairi 
Ckll., the cottony bamboo scale on bamboo, Leucaspis hnmhus,^ 
Kuwana, another scale insect on bamboo, Aspidiotus tsugoi Marlatt 
on Japanese hemlock and Paeudocoeem kraunhiw Kuwana, a inealv 
bug on Taxua cuspidata brevifoUa, Three of the greenhouse spedc-s 
are coccids which were found infesting orchids. These are Taigionk 
biformis CklL, from Brazil and Venezuela, Chrysompkalus pmm 
Comst,, from Guatemala, and Chrysompkalus rossi Mask., from the 
Philippine Islands. The other is a species of white fly (Aleyroh 
sp.) whi<‘h is continually being introduced into New Jersey green- 
houses on azaleas from Belgium. 

It must be understood, of course, that we are not idle after an infes- 
tation is found and steps are always taken if possible to exterminate 
it or to prevent its spread. Unfortunately, however, this is not 
always practical, due to the favorable surroundings of the infestation 
or ignorance of its existence until considerable damage has been done. 
Thus the burden of the entomologist is increased by additional 
correspondence, additional insect pests to combat and the nece.ssity 
of obtaining additional funds for that purpose or stretching an already 
meager appropriation to cover it, to say nothing of the damage whieh 
many foreign insects arc capable of doing. 

What is occurring in New Jersey must to a certain extent be hap- 
pening in other states, dependent, of course, on the amount of imported 
stock received. During the year 1914, 11,742 cases of nursery stock 
came into New Jersey from Europe and South America and during 
the spring of 1915, 5,405 cases were received. New Jersey, therefore, 
is in greater danger from foreign pests than most other states, but 
once established there, a natural spread to other states would finally 
take place. These recently found foreign pests established in hew 
Jersey are not by any means the result of a laxity in the inspection 
service, as every precaution is taken that our funds will pennit- 
In most cases they are insects which have entered undetected by the 
inspector, sometimes through his ignorance of foreign pests, soinctiincji 
on account of individual carelessness, but mostly on account of the 
impossibility of examining every leaf, twig, root and particle of soil 
around the roots of a plant and having anything left that will groff. 
especially when one is called upon to inspect hundreds of plants ever} 
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111 other words, ordinary inspection will not keep out all for- 
eign pests and extraordinary inspection would not be tolerated by 
mipi‘Tting firms or paid for by state governments. Therefore the only 

■\vay in which the danger from foreign insects can be reduced 
io aiininium is by a federal law prohibiting the importation of all 
nur-ery stock. This was suggested at last year’s meeting of this body. 

la order to determine how such a ruling would be received by New 
jersfi' importers of nursery stock, most of them were interviewed 
alon" this line during the course of inspection work the past year and 
the majority were in favor of it or indifferent. This opinion, however, 
applies only to the importation of ornamental stock as very few im- 
ported fruit stocks enter New Jersey and very little fruit stock is 
(Trown. Their reasons for favoring such a measure were not by any 
means entomological but purely commercial. Some of the firms 
interviewed have built up organizations capable of growing their 
own stock and are therefore to a certain extent independent of foreign 
growers. Many said that they were forced to import certain plants 
l^ccause everybody else did and that they could not afford to stop 
even though the profit in such plants was small. Others complained 
of foreign shippers who, after supplying the regular trade, unloaded 
stock on the auction houses where it was sold considerably cheaper 
than they could import it for thereby making it possible for “fly 
by night” nurserymen and firms with no overhead charges to sell 
cheaper than they. Others spoke of the inferior goods imported by 
sonic department stores and sold to the unsuspecting public, a pro- 
cedure which no reliable nursery firm could afford. Others were 
indifferent as long as all firms alike wmuld be prohibited from importing 
stock. 

All were agreed in that the sale of native plants would be accelerated, 
that tlie prices of certain plants would advance due to increased ex- 
pense ill growing them and that stock which could not be grown here 
on account of adverse climatic conditions, labor, poor soil, etc., the 
public would simply have to do without or take a substitute, also 
that it would be impossible to obtain plant novelties or new things. 

The minority in favor of importations being continued consisted 
ef firms not equipped to grow certain kinds of stock, department stores, 
nien who depended upon auction houses for their supply of imported 
plants, and others who have been making a profit by^ importing and 
re?ciliiig stock. Thus, whether an importer was in favor of or against 
further importations hinged upon— would he lose money, could he 
pov. the stock here profitably, could he grow something else to take 
its {.'lace? It is to be regretted, of course, that some persons would 
t>e M riously handicapped if further importation was prohibited, but 



216 JOURNAL OF ECONOMIC ENTOMOLOGY Voj. 9 

the main issue is— will the interests of the state be served bc.-t In- 
imported nursery stock plus foreign pests or by no imported stock 
and no pests? 

Since writing the above, two additional foreign species established 
in New Jersey have been identified. One of these is Eucactophagus 
graphipterus Champion, a weevil whose larva lives in soft bulbed 
orchids and is capable of doing considerable damage to such greenhouse 
stock. This came to us in orchid stock from Central America or the 
U. S. of Colombia. The other is a Tingitid from Japan, namely 
pkanitis azaleos Ilorv., which did considerable damage to hardy azaleas 
in various parts of the state during the past season, and which appears 
to be firmly entrenched. This species was introduced with azaleas 
imported directy from Japan and escaped detection until it had 
established itself over the entire state. 

In closing I wish to express my indebtedness to the various special- 
ists in the U. S, Bureau of Entomology, who through the courtesy 
of Dr. L, 0. Howard identified many of the species mentioned. 


IMPORTANT FOREIGN INSECT PESTS COLLECTED ON 
IMPORTED NURSERY STOCK IN 1915 

By E. R. Sasscer 


The condition of nursery stock offered for entry has unquestionably 
shown a marked improvement since the passage of the Plant Quaran- 
tine Act in 1912. This condition cannot be attributed to a falling off 
of importations during the present year, for, as shown in the accom- 
panying table, the European exportations for 1915 exceed those of 
1913 and 1914. 


Table Showing Increase or Nchsery Stock Offered for Entry Dorinq the Past Three YEiRS 



1913 


1914 


1915 

Nursery 

Stock 

Seed, 

Pounds 

Nursery 

Slock 

Seed, 

Pounds 

Nursery Secil, 

Stock PouE'ls 

Belgium 

704,927 


720,891 

165,000 

1,114,089 

Englarul 

1 2, . 57 s, 174 


2,267,285 ^ 


3,914,901 

France 

^ 30,812,059 


; 29,024,187 ; 

2,073 

41,604,161 40,053} 

Germany 

1 1,300,398 

7,020 

■ 194,186 ' 

1,049 

177,994 

Holland 

j 5,274,944 


j 4.602,954 ■ 


6.539.416 5 


In spite of the increased European importations and the unsettled 
condition of the countries which export in bulk to the United States, 
nursery stock, for the most part, has been comparatively free irom 
injurious insects during the current year. It is obvious, thereiore, 
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that Quarantine Act, in addition to ofFering many advan- 

u) the state inspectors, has, furthermore, indirectly served the 
of strengthening the inspection service of foreign countries. 
However, undesirable insects continue to enter on imported plants 
^nd olaut products, but the number is infinitesimal as compared 
with loi nier years. Instead of collecting brown-tail nests and gipsy 
moth egg masses by the hundreds, they are now intercepted only on 
rare occasions and in limited numbers. This scarcity of recognized 
pc^ts docs not indicate that there are not others of equal importance, 
which should be kept out, and careful examination of all foreign stock 
should be continued with vigilance. 

Unfortunately, there still appears to be a lack of funds in certain 
states to properly conduct the inspection of foreign plants, with the 
result that many small shipments, especially those containing florists' 
stock, are not examined. The repeated finding of gipsy moth egg 
ciuslers on azaleas would seem to justify a careful inspection of all 
imported field-grown plants. In view of the fact that letters of infor- 
mation listing ail reported interceptions have been placed at the dis- 
posal of the inspectors at intervals throughout the year, only those 
posts which appear important will be briefly referred to at this time. 

Seven nests of the brown-tail moth (Eujrroctis ckrysorrhica Linn.) 
have been collected on French .nursery stock, and one nest on rose 
from Irloand. Egg clusters of the gipsy moth {Porthelria dispar 
Linn.) were taken on six shipments as follows: three on azaleas from 
helgiuiu; one on blue spruce from Holland; and two on cedar from 
Japan. No less than 1,105 larvae of the European pine shoot moth 
'Eaina huoliana Schiffer miller) were detected on shipments of 
Pinus rnughus and P. viontana from Holland, and a single specimen 
of E. resinella W’as also taken on P. vmghus from Holland. 

A new species of Tripopre^nnon was collected in Irish potatoes from 
Peru. This is the fourth potato weevil ^ taken from Andean tubers, 
none of which are known to exist in the United States. Occurring 
as these insects do in the Andean region of South America, it is very 
probable that if once established in the States, tliese weevils may 
become a serious menace to the growing of Irish potatoes. Infested 
potatoes are riddled with galleries and rendered unfit for consumption. 

Egg masses of the European tussock or vapourer moth ij^oiolo- 
anhqua Linn.) have continued to enter on various kinds of stock 
horn trance, Denmark, Holland, and England. A dagger moth 
UpfiPhi anricoma Fab.) has also been frequently reported on 
^cnf‘!i nursery stock. 

K. R. and Pierce, W. D. [Proc, Kntom. Soc. Wash., XV, 3, p. 143 (1913)]. 

D. [Jn. Agric. Research I, p, 374 (1914)]. 
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Orchids from Colombia and Venezuela have shown a slight infegta. 
tion with Tenthecoris hicolor (Scott). The pine sawfly, Diprion pi^ 
(Linn.), was collected on four different occasions on Pinus 
This sawfly appears to rank as a pest of importance in Europe, and 
it would, no doubt, adapt itself readily to the conditions in America 
A second sawfly, Emphytus cinctus (Linn.), has been collectesl 
stocks of roses from France. Cocoons of an undetermineii sawfly 
have also been collected on spruce from Holland. 

Banana plants from the Philippine Islands exhibited a severe 
infestation with the banana root-borer, Sphenophorus {Cosmopoh^ 
sordidus Germ. When received, these plants were apparently healthy, 
but after remaining in quarantine for several months they commenced 
to die down, and on close examination the roots were found to be 
riddled by the larvce of this banana borer. In addition to the banana 
borer, these plants were also infested with Calandra remoin Sharp. 
Instances such as the above demonstrated the necessity of groaving 
plants in quarantine where they can be under constant observation. 
As previously indicated, the plants when received were apparently 
healthy, and no external evidences of insect injury could be found, 
Some 1,466 pear seedlings from France exhibited an infestation of 
the European pear scale, Epidiaspis piricola Del. G. This coccidis 
now established in a few of the states, but is not, as yet, well dist ribulctl, 
and an effort should be made to prevent its introduction and further 
dissemination. In addition to the pear scale, the following cocckls 
have been collected on imported material. 

Aonidia sp. on Myrciaria eAulifi from Brazil. 

Asjndiotus palmoi Morg, k Ckll. on cocoanut from British Honduras. 
Chrysompkalus perm^ (Comst.) on orchids from Venezuela and Guatemala. 
Pseiidaonidia articidalus (Morg.) on citrus cuttings from Philippine Islands. 
Pseudaonidia pceonm (Ckll.) on azalea from Japan and Holland. 

Targionia biformis (Ckll.) on orchids from Panama, Venezuela, and Brazil. 
Chiamspi.s tegaknsis Zehnt. on sugar cane from Java. 

Chwnaspis icislariw Cooley on wistaria from Japan. 

LepidompJm newslmdi (Siilc.) on Sdad^opitys mrtidllata horn Japan. 

Leucaspiz bamtiiSfr Kuw. on bamboo from Japan. 

Phemempis eugenice- (Mask.) on ornamental plant from China. 

Parktioria them Ckll. on maple from Japan. 

Parhioria zizyphus (Lucas) on citrus cuttings from Philippine Islands. This i'Cale 
is freriuently collected on Mediterranean citrus fruits but is seldom detected on 
nursery stock, 

Pinnaspis buxi (Bouch6) on cocoanut from British Honduras. 

Pseudoa)C€us azalece ('’i''ins,) on azalea from Japan. 

In conclusion, it would seem opportune to raise the question of 
soil around the roots of plants, such as azaleas, rhododendrons, bo.^* 
^ood, etc. During the past year two insects, the European earwig 
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fluncw/ana Linn.), and the European mole cricket {Gryllo- 
talpo Linn.), have appeared as pests in the eastern states, 

were, in all probability, introduced in soil around the roots of 
flori'ts’ stock. The former insect is now well established in Newport, 
\\ 1 and vicinity, and has been the subject of investigation by the 
Bureau of Entomology during the past season. In Europe this insect 
b not looked upon as a serious pest, and its depredations, in so far as 
injury to plants at Newport, have been comparatively negligible. 
However, its presence is objectionable, owing to the fact that the 
insects leave their shelter after dusk, often crawling over porches, 
and frequently, when frightened, seek shelter in the clothing of the 
occupants of the veranda. Furthermore, these insects crawl through 
the houses and conceal themselves under cushions, backs of chairs, 
closets, shoes, and, in fact, every conceivable place. The appearance 
of the European mole cricket in New Jersey was recently described 
bv Mr. Harry B. Weiss.^ As, in the case of the earwig, the mole 
cricket is not a serious pest in Europe, although at times it does occa- 
sion some injury to plants which happen to be in the line of the burrow 
or the insect. Elalerid and Lachnosterna larvie have also been dis- 
covered in soil around imported stock. With such evidence as indi- 
cated above, does it not seem desirable to consider the question of 
soil around the roots? In other words, is it practicable to forward 
such stock without soil around the roots? In case this is not per- 
missible, is there not a possibility of eliminating such soil pests by 
fumigating all imported material at the port of entry with hydrocyanic- 
acid gas in the presence of a partial vacuum. 


INSPECTION FACILITIES IN THE DISTRICT OF COLUMBIA 

By E. R. Sasscek. 

bargely through the untiring efforts of the Office of Foreign Seed 
and Plant Introduction of the Bureau of Plant Industry, the much 
needed equipment for the inspection of imported nursery stock was 
installed during the current year. To emphasize the necessity of 
projK'r inspection facilities it will, perhaps, be well to briefly describe 
the miture of the material to be inspected. 

The Office of Foreign Seed and Plant Introduction alone is constantly 
bringing in plants and plant products from all quarters of the globe, 
many of the packages originating in countries which have no system 
of inspection and of which we know little as regards insects and plant 
• Although foreign official channels constitute an important 

^ JomaxAL OF Economic Entomology, Vol. VIII, No. 5, p. 500, 1915. 
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source from which new plants and plant products are imported, scores 
of- packages arc received from diplomatic and consular ofiici-]> bq. 
tanioal collectors, travelei’s, missionaries, and amateur plant lovej‘5 
abroad. Moreover, the Office of Foreign Seed and Plant IntroiluctifjQ 
has its own trained agricultural explorers who travel through foreigu 
countries studying the native flora and they secure and forward to this 
country such seeds and plants as seem promising. Other office> of tlie 
Department also import plants and plant products; for example 
quantities of seeds and bulbs are brought in for congressional distri- 
bution. The office of Crop Physiology and Plant Breeding Invejiti. 
gatioiis introduces new and promising citrus plants and seeds. The 
Offices of Cereal Investigations and Forage Crop Investigations 
bring in seeds of cereals and forage plants, and the Bureau of Forestry 
introduces tree seeds. In fact, it is safe to say that at one time or 
another practically every bureau of the Department of x\gricultiire 
introduces nursery stock of some description. It is obvious, therefore, 
that in order to properly inspect and safeguard such material adequate 
inspection facilities arc essential. However, as a further protection 
many of the plants, after having passed the initial inspection, or 
after a definite period in quarantine, are grown at one of the four field 
stations maintained by the Office of Foreign Seed and Plant Introdue* 
tion, and are again inspected at the time of distribution. 


Method of Inspecting Imported Nursery Stock 

No imported nursery stock is inspected until an inspection card lia.s 
been prepared and placed with the unopened plants or plant jjroducts 
indicating the kind, quantity, and origin of the material, and, when 
possible, the proposed destination. Naturally, the latter is more or 
less dependent upon the findings of the pathological and cntoinolog- 
ical inspectors. In addition to the serial number assigned by the Office 
of Foreign Seed and Plant Introduction, each introduction receive? a 
Federal Horticultural Board number, which is placed on the inspection 
cards, These numbers serve to identify the introduction at ajiy time 
in the future and make immediately available all necessary information 
regarding its source, name, method of culture, etc., thus rendering it 
possible to have a connected history of the plants many years after 
their introduction. 

Questionable seeds, cuttings, plants, buds, or bud sticks, or those 
harboring insects or diseases of any description, are either destroyed 
or subjected to disinfection and grown under observation in a si'fcially 
screened quarantine greenhouse far removed from the area (C milti* 
vation. 
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Inspection House 

The inspection house (PI. 11, fig. 1) consists of an inspector’s office and 
an ins})L'ction room. This house is enclosed by a high wire fence, and 
the gates and doors are always kept locked. Only those responsible 
for tIh- proper conduct of the work are provided with keys. In special 
cases passes are issued to interested persons good for the day of issue 
only. 

The inspector’s office is 12 by 19 feet, and is provided with three 
windows, two skylights the entire width of the room, and three doors, 
one of which opens into the inspection room. Only such furniture as 
j, necessary to care for the inspection records, etc., is kept in this 
office, and under no conditions is nursery stock inspected in this office. 

The inspection room is 19 by 30 feet, and is provided with four 
windows, four skylights the entire width of the room, eight venti- 
lators. and four doors, all of which are thoroughly screened wnth cop- 
per wire mesh (40 meshes to the inch). The floor and about three 
feet of the walls are made of concrete, tlic remainder of the walls being 
made of galvanized iron. It is possible, therefore, to thoroughly 
flush or syringe the floor and walls with water or a disinfectant without 
fear of damage. 

The furnishings of the inspection room consist of five wdiite enameded 
tables on wheels on which is placed the material for inspection, four 
white enameled stools, three white enameled refrigerators (used to 
safeguard perishable material), a small sterilizer, a stove, a sink for 
washing the hands, scales, and white enameled trays for sterilizing 
(juantities of seed, cuttings, etc,, with bichloride of mercury, and 
one white enameled bucket containing a weak solution of bichloride of 
mercury for washing the hands after handling suspicious material, 
hong white coats are always wmrn when inspecting material. Soiled 
coats are kept in a galvanized iron bucket until they have l)een thor- 
oiiglily disinfected and laundered. The inspection room is cleaned 
daily and fumigated or washed down with formaldehyde as the oc- 
casinndeinands. (See Plate 12.) 

The quarantine greenhouse is 70 feet long by 20 feet wide, and is 
divided into 14 units, six of which arc 14 feet by 7 feet four inches, and 
eight of which are 7 feet 8 inches by 7 feet four inches. A three-foot 
corridor extends the entire length of the structure. To enter a unit 
fiorn the corridor it is necessary to pass through a vestibule 3 feet by 
3 feet which is provided with two doors, one opening into the corridor 
a^id the other into the unit. All doors and ventilators arc thoroughly 
scref'iicd wdth the copper wire previously described. The ventilators 
so arranged that they can be controlled from the corridor, thus 
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obviating the necessity of entering the units to adjust the ventilators. 
Furthermore, the ventilators, in addition to being screened, open 
the corridor and not directly out of doors, thus reducing to a mijiimum 
the possibility of a wind storm injuring the plants or permitting the 
escape of insects by blowing off the opened ventilators of the units. 
The corridor is ventilated at the apex of the room by the usual type of 
ventilators used on greenhouses. To secure proper circulation each 
unit is also provided with a small sliding window 10 inches by 
inches thoroughly screened with copper wire mesh. The sill of each 
window is eight inches from the floor. These units are so arranged that 
any one can be fumigated independent of the others. 

A record of the contents of each unit is suspended near the outside 
of the door entering the vestibule of each unit from the corridor. This 
record indicates the Federal Horticultural Board number, date of 
quarantine, name of plant or plants, origin, object of quarantine, and 
prescribed treatment. Plants are not removed from a unit or new 
plants substituted without the approval of an inspector of the Federal 
Horticultural Board. Long white coats are used by anyone entering 
the units. 

Two additional units, 11 by 20 feet and 18 by 20 feet, arc maintained 
for the purpose of carrying material released from quarantine and 
awaiting orders for distribution. 

Description of Apparatus Used for Sterilizing Plants and 
Plant Products 

'‘Briefly, this apparatus consists of a fumigation chamber or retort 
[Plate 13] (A), an auxiliary chamber or generator (B) for the genera- 
tion of the gas, and an air pump (C). An additional air pump (D) b 
also a part of this apparatus, although not necessary for fumigation. 
One end of the fumigation chamber or retort is permanently closed, 
while the other end is provided with a heavy iron door swung on a 
hinge and held in place by six clamps. The gasket which is (nnbed- 
ded in the door comes in close contact with the flange of the retort, 
and when properly greased and clamped prevents air from entering 
the chamber during an exposure. This retort lies with its longest 
axis ill a horizontal position. On the upper side of the retort there 
are four openings: The one nearest the door (1) is provided with a 
vacuum gauge, which registers the degrees in pressure in units equiv- 
alent to inches of mercury; the second opening (2) is fittexl to an 
exhaust pipe which is attached to the air pump (C), the exhaust 
leaving the pump at 2a; the third opening (3) is used to permit 
the air to enter the chamber at the completion of an experiment, 
while the fourth opening (4) Is fitted to a pipe which leads to the 




Inspection room, cjiinrant iue house ami groinul 








Fumigating apparatus 




223 


febnisry* 


S.^SCER: FEDERAL INSPECTION FACILITIES 


-uxiliary tank or generator (B) in which the gas is generated. The 
Ve ieiuling from the fourth opening to the auxiliary or generator 
r^n’ovidcd with a gas cock and three enlargements, 4a, 46, and 4c 
the- latter is not shown in the photograph). Two of these en- 
'.^rcrements contain sodium cyanide, and the third glass wool. The 
of the sodium cyanide and glass wool is to pick up any free 
uiphui'ic acid which may be mechanically drawn from the generator 
difii the gas is permitted to enter the fumigation chamber. The 
auxiliary or generator (B) is so arranged that it can be used as a gen- 
tank or as a fumigating chamber, by closing the gas cock just 
■ iiovc the cylinder. The exhaust pipe which leads from the generator 
to the small vacuum pump (D) is shown as figure 9. No. a is a tubula- 
,,jiv used in introducing the chemicals into the generator. No. 8 
:i i)i]>e which carries water to cool the air pump (C), and No. 10 is 
the cuoliiig pipe for the small air pump (D). No. 11 is the pipe which 
niTK'^ the exhaust from the small air pump, and No. 6 is a combi- 
i.itioii |)i'(‘ssurc and vacuum gauge. No. 7 is a rheostat. 

The material to be fumigated is placed in the retort (A), the door 


du.cd and clamped, and the air exhausted until the gauge registers 
20 inches; that is, the air in the chamber is exhausted until the 
r>iT>uire is the equivalent of about o inches of mercury. At this stage 
O.r •iuctiun is cut off, and the gas is generated in the auxiliary chamber 
W Mild introduced into the fumigation chamber through the pipe (4). 
I'hc gas may be generated in one of two xvays. The cyanide may be 
aian.'d in the jar within the generator, the door closed, and the acid 
;t:id water introduced through the tubiilaturc (5), or the acid may be 
|il:ta*(I ill the jar within the generator and the cyanide in solution 
introduced through the tubiilature (5). The latter method is pref- 
'■raiilc, ('Specially where a glass tubulaturc is employed, as it elimi" 
aaios all possibility of breakage of glass by the heat generated from the 
i'onihination acid and water. In fact, to prevent breakage, it has been 
luiiiid advisable to cool the acid and water, wdiich reduces the yield 
of gas. Where the cyanide in solution is introduced through the tub- 
'ihuiirc, no heat is generated until the solution comes in contact with 
the acid in the generator. This method has an additional advantage 
ta that tlic yield of gas is increased."' 

The material to be disinfected may be fumigated in either of two 
''ays. namely, by generating the gas in the presence of a partial vacuum 
and holding the vacuum for a definite period, or by generating the gas 
in the jirosence of a partial vacuum and returning to normal atmos- 
pheric ]jiessure upon the completion of the generation. 
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NURSERY INSPECTION IN FLORIDA 

By F. M. O’Byrne 

To the ordinary observer the present nursery inspection require, 
inents in Florida may seem to be far fetched and over exacting. But 
they are but the logical outgrowth of a trying experience lliroutrh 
which we are now passing and each step has been necessitated by goine 
actual and costly experience. 

It will not be possible in the short time at my disposal to more than 
mention the steps* which have led us to our present position. Quite 
briefly they are as follows. In the years of 1911-12 there were imported 
into the state of Florida over 35,000 diseased citrus seedlings. These 
came from a nursery in another state, which nursery had been in- 
spected and certified as apparently free from especially injurious insect 
pests and diseases. This is no reflection on the other state, for this 
disease was new to them and had not as yet been recognized as a new 
disease but was thought to be an unusual form of an old, well-known 
malady. 

This new^ disease was especially virulent on grape-fruit trees. 11# 
nursery first found to be infected had many branches in the state. 
These branches were grouped under two separate managements. 
The particular branch showing the disease was placed under quaran- 
tine but shipments proceeded from the other branches. Somewhat 
later another branch controlled by the same management was found to 
be diseased. It was immediately quarantined but still shipineiil pro- 
ceeded from four other branches. We did not know, as yet, that this 
disease was dreadfully and terribly infectious and could be carried on 
the hands or clothing of an inspector or workman. Nor did we know, 
as yet, that under certain conditions the disease could apparently 
remain dormant on infected trees for a year or more before becoming 
visible to an inspector. The nurseries always claimed that they hod 
been exercising every care to protect the other branches from becoming 
infected and -the department, especially in the light of the weak law 
under which they were working, did not feel that they could quarantine 
a branch which was widely separated from the others and worked 
largely by a separate crew of men, until that particular branch showed 
signs of the disease. One after another, each of these branches showed 
the disease and in August of 1915, this malady was discovered in their 
last apparently unaffected branch. 

It was learned that trees in certain of these shipments had devel- 
oped the disease and, as it was the intention of the authorities to erad* 
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icatc' trouble, it became necessary to ask the nursery concern to 
prep;- accurate list of all the shipments which they had made 
since the original discovery of the trouble, that they could be traced 
flouji :iiid inspected. These nursery concerns were facing a grave 
crisis, income was cut off and expenses soaring, so that they were laying 
off all nf the help they could. Naturally they were slow in preparing 
these Hsts of shipments and many inaccuracies were found to occur. 
As a result, the work of inspection w^as retarded and hampered severely. 
Suppose that these nurseries had gone bankrupt and the proprietors 
refused lo prepare such a list, or suppose that a fire had destroyed their 
invoices, the result would have been terrible. We would have then 
been helpless and would probably have had this disease fastened upon 
U.S forever. 

As a result of the foregoing experience, we learned that we should 
have on file in the office of the Nursery Inspector, an accurate record 
of the movement of each and every plant that could be classed as 
nursery stock, whether moving into from without the state or merely 
moving from place to place within the state, whether growm by a nur- 
seryman or a person not regularly in the business, whether sold, 
given away or merely moved from one piece of property to the other 
by the owner. The question was to evolve a system that was iron- 
clad, easy of enforcement and not too burdensome on the nursery. 
The system adopted follows : 

Each person who wishes to move any nursery stock in Florida shall 
ai)ply to the Nursery Inspector for inspection. If the stock is found to 
be sufficiently clean a certificate is made out covering the stock in- 
spected. This certificate is filed in the office of the Nursery Inspector, 
and the owner of the stock is privileged lo purchase, through the 
Nursery Inspector, certificate tags bearing practically the same word- 
ing as the Certificate of Inspection. 

One, and only one, of these tags must be attached to each and every 
package of nursery stock shipped. They are consecutively numbered 
anil a record is kept of the numbers furnished to each and every person 
or finn. who are required to account for every tag they received, giving 
the name and address of the purchaser of the bundle of stock upon 
^Oiicb ji tag is used, the name and address of the person to whom 
shipper I, and an exact description of the contents together with the 
Qunibc v uf the certificate tag used thereon. To do this they merely 
mako - mt their invoices in triplicate instead of in duplicate as hereto- 
^ 1 his number of the certificate tag used on 

^^0 >mcnt and one of the copies is sent to the office of the Nursery 
■ r for permanent filing. Shipments of nursery stock which 
® neet these requirements are illegal. 
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Nurseries without the state are allowed to purchase such 
the filing in our office of a satisfactory Certifijcate of Inspectinn. 
all other respects they must meet the requirements imposed ujion our 
own nurserymen. 

Formerly, many of the nurseries were in the habit of soliciti]i<r dub 
orders or of shipping to agents for redistribution. This defeats the end 
for which we are working. It was therefore necessary to rcquiio that 
such orders be packed individually and so billed and tagged. Then, 
if the nursery so desires, they may pack all of these small orders into 
one large one and ship to one person for redistribution. By so (loing, 
we have in our office a complete record of the final destination of all 
such orders. 

As has been said, we have been dealing with a new disease, which was 
at first mistaken for a peculiar form of an old well-known disease. 
Before we learned that it was very infectious, our inspectors undoubt- 
edly spread the trouble while making inspections. This will never do. 
We must not lay ourselves liable to' such a damaging charge again. 
But we do not know at what time another new disease may appear. 
Therefore the only safe course is to treat each nursery that we are 
inspecting, as if it contained some new and highly infectious disease. 
We therefore re(iuire each inspector to wear an inspection suit while 
inspecting a nursery. These suits are made of musaliiie, in one piece, 
and cover the entire body like a surgeon's operating suit. hen ati 
inspector finishes inspecting a nursery he removes the suit and ster- 
ilizes it completely by immersing it in 1 to 1,000 corrosive sublimate 
solution. He also sterilizes his hat, face, hands, and feet regardless 
of the condition in which the nursery was found to be. In order that 
the inspector may have a suitalde vessel in which to mix the solution, 
they are each provided with a folding canvas bucket. 

Failure to sterilize immediately on leaving a nursery makes an in- 
spector liable to discharge. 

The foregoing is but a rough outline of our system and of necessity 
omits many details. I would, of course, be glad to answer any ques- 
tions. Our whole system may be summed up as follows : lA e ami 
to have a system of checking so that we may verify the statement of 
each inspector or nurseryman. AVe also must have a plain and ac- 
curate record of the movement of each piece of nursery stock [ilanted 
in the state. The invoices, we require, provide a permanent and ac- 
curate record whereby we may trace the movement of all stock ema- 
nating from every nursery in the state. Should a new disease <!evelop 
we have insiantly at our command a record of shipments made fi urn an} 
diseased nursery so that diseased stock may be traced down ; ad do 
stroyed or quarantined. 
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THE OHIO INSPECTION SYSTEM 

By N, E. Shaw, Columbus, 0. 

Entomological work in Ohio, under state control, is placed with 
throe separate departments each having well defined duties to perform. 
All rosearch work is done by the Entomological Department of the 
Experiment Station at Wooster; all instructional work in entomology 
comes under the Zoological Department at the University and the 
enforcement of inspection laws relating to insect control is placed 
with the Bureau of Nursery and Orchard Inspection of the Board 
of Agriculture. 

A definite understanding as to the duties of each Division exists 
among the different heads yet there is cooperation of effort on all 
problems which concern alike the several divisions and when best 
results can be obtained by a combination of effort. 

Xurscry and orchard inspection work has existed as a separate 
Bureau since 1902 when the work was separated from the entomological 
work at the Experiment Station and placed under the direetioii of Mr. 
A. E. Burgess. The foundation of the inspection system which we are 
following today, with but slight changes, was prepared by Air. Burgess. 

Our law provides for the annual inspection of nurseries and as many 
additional inspections as may be thought necessary. This work is 
commenced about July 1, of each year, and a careful examination of the 
ilillcrent nurseries is made row by row. With the consent of the 
nurseryman all stocks showing infestation San Jose scale are broken 
over by the inspector and are promptly removed from the blocks by 
tlie nurseryman and burned. Should he object to the destruction of 
infested trees, he has the privilege under the Ohio law to apply such 
treatment as may be ordered. After this work has been complied 
with he again applies for the inspection of his nursery. He is permitted 
by provisions of the law to dispose of, within the state and with the 
consent of the purchaser, scale-marked nursery^ stock after treatment 
has been applied and the stock has been officially fumigated. But few 
nurserymen have ever availed themselves of this provision. The great 
majority of them prefer to have all infested stocks found by inspectors 
broken and removed from the blocks. 

^Mscre infested blocks have been found one or two additional 
mspeci ions are made before shipping time, certificates are issued and 
dm >!ock is fumigated under the supervision of inspectors and al- 
^owcfi to go out to the trade. Additional inspections are made of 
ut digging time, either as it is lifted in the field or when 
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brought to the packing grounds to be fumigated. By these everal 
inspections we endeavor to locate all infested trees, and tb a take 
the extra precaution of supervising fumigation work. 

An inspection is also made during the summer of premises a -jacent 
to blocks of nursery stock and treatment of infested trees is r. rjuired 
so far as practical and where there is danger, by the locatioi: of in, 
tested trees, of their being a source of infestation to nursery blocks. An 
inspection is again made of these premises during the dormani ppriori 
and a thorough spraying is enforced. Should owners neglect to apply 
this treatment in specified time, the work is done under the supervision 
of inspectors and the costs placed upon the tax duplicate of the owner. 

Several hundred dollars worth of this kind of work has often been 
done under our supervision around different nurseries. 

We have never strongly favored, except under unusual conditions 
and in extreme cases, the summer treatment of nursery blocks. With 
a slight infestation we prefer to carefully inspect and re-inspect such 
blocks, remove all infested trees and rely upon our fumigation system 
for the protection of the purchaser. 

When fumigation work is left to the nurseryman at least one and 
quite often all of the essentials necessary in thorough fumigation are 
liable to be overlooked and disregarded. There are a number of things 
which will prevent even the most careful and conscientious nurseryman 
from performing this work as it should be done for best results. I feel 
sure that ilr. Burgess in his work in Ohio early realized the necessity 
for official supervision of this work. It was no easy task to get our 
nurserymen accustomed to this plan. When first adopted it caused 
considerable delay to the nurserymen while waiting for inspectors to 
supervise the work. After the system became well organized and the 
nurserymen had become accustomed to the practice, it was carried out 
with but little delay to them. Such work is made easily possible in 
Ohio by the excellent transportation system of the state and largely by 
the fact that our larger nurseries are grouped in several sections of the 
state. One or more inspectors are located in each section. Nursery- 
men keep them advised by phone of probable time that they will be 
needed and in this way they can plan their work and render ])ronipt 
service. One inspector can usually take care of those scattered about 
the state. 

Before the shipping season begins, nurserymen are re(iuired to go 
over their fumigating houses carefully and put them in perfect order. 
Inspectors then test each house with smoke and refuse to use cuy 
have not been made perfectly gas tight. We often find that 1 
gets out of repair during the shipping season and it is imu: diateb 
ordered placed in condition. The weakness, of course, is ir tally at 
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the (: '^>rs and when continually used it is necessary to watch them 

closcij- 

Tb • arrangement of stock in a fumigator so that it will be thor- 
ough!. exposed to the gas is not easily controlled. 

of the larger nurserymen arrange to drive a wagon load of 
stock into the house. This allows in our judgment of very good ex- 
posure to the gas because the stock is well above the floor and the gas 
Cciu easily penetrate to all parts of it. 

Whore stock is unloaded and placed in the house there is a tendency 
on the part of the nurserymen to want to pack it too tightly, often 
placing the roots on portions of the stems or trunks so that they are 
covered and the gas may not have free access to the insects. We insist 
upon an open floor usually built on two by fours or two by sixes so 
that ga.s can thoroughly reach the stock from below. It is necessary 
once or twice during a shipping season to take out these floors, which 
are usually built in sections, and remove the dirt which has shaken off 
from the roots and has accumulated until it fills up the open space below 
floor level. 

We found, before supervision of this work was taken up, that the 
time required for the exposure was often cut in two and sometimes 
stock had been exposed but ten or fifteen minutes before opening the 
house. This is a frequent temptation when rush orders are received 
and cars are waiting to be loaded. 

It was early found that potassium cyanide being secured by nursery- 
meu in their several localities varied considerably in purity. In some 
tests tliat were made the per cent of potassium cyanide varied from 
31.05 to 100. The practice wms then inaugurated of having nurscry- 
ruen place their orders through our office where this material could be 
secured from sources on which wc could have some check and know 
that the proper grade was being sent out. Supervision of this work 
has also permitted us to know that potassium cyanide after being re- 
ceived by the nurserymen was kept in such a manner that it could not 
deteriorate. Even with this precaution we have occasionally secured 
inferior lots of potassium cyanide. Last year when a greater scarcity 
this material was evident, we found that several shipments of the 
inferior grades had been made to nurserymen and it was necessary 
lo refuse its use. During the present year we have used nothing but 
sodium cyanide. 

in general, is an outline of the way in wLich we are handling 
inspection and fumigation in Ohio. We are not always able 
can . ii; thoroughly as we would like to do. Every inspector 
lak?' ' ' ^ ^^^^^rent things which arise to interfere with the best 

i*' It must be remembered that during a portion of the time 
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devoted to this work we are receiving large quantities- of in; ported 
shipments of nursery stock from abroad which we feel must h- 
very prompt and careful attention. We have also had for pr.q ti\-o 
years a gypsy moth outbreak to contend with and this, of course 
has necessitated strict attention. 

San Jose scale is a well established pest in the state of Ohio, Iq 
three-fourths of the state or throughout the level portions, ihe in. 
festation is general and it is the exception to find an orchard free from 
this insect. In the other portion of the state which is hilly, it is rarely 
that an orchard is found infested with San Jos6 scale, and ia this 
section are located our largest commercial apple orchards. In the 
infested area are many local itie.s and many orchards where scale is 
under perfect control and is causing no particular injury or loss. 
This is due to the extensive campaign which is being waged for the 
proper treatment of farm orchards for insect control. 

Over 11,000 people attended our orchard demonstrations during the 
present year. 

So far as Ohio is concerned, we would feel that we were giving our 
planters of Ohio grown nursery stock adequate protection by carefully 
supervising the fumigation of nursery stock, destroying those stocks 
which are more than slightly infested and thus possibly might be 
weakened from scale attack. It seems rather unreasonable, in view 
of conditions as we know them to exist in Ohio and in the eastern and 
central states as well, to require ihe wholesale destruction of infested 
stock. I do not mean to say that we should recede at all from our 
position of having nurserymen use every precaution to protect their 
stock from infestation. The fact that our nurserymen have not taken 
advantage of the Ohio provision allowing them to dispose of scale 
marked stock within the state, would indicate that they are not 
inclined to take any backward steps in fighting San Jose scale. 

We would feel perfectly safe in accepting from other states, stocks 
which would be given the same careful fumigation treatment that we 
are attempting to carry out in Ohio. Wc would feel that purchasers 
of nursery stock in this state were getting better protection than they 
are under present methods, as indicated by our findings this year. 

At four of our nurseries receiving stock from nurseries locaicd m 


seven other states within a radius of 400 miles and less of Ohio, we 
have found over 30,000 stock infested with San Jose scale and inlccted 
by crown gall in about equal numbers. In one shipment of 
trees the infested and infected trees amounted to 15 per cent of the 
entire shipment. Bear in mind that these findings were made :it four 
of our nurseries. If it were possible to inspect the vast quantities 
stock which came into the state through agents and dealers, tli'' count 
would be much larger. These inspections of incoming stock at the 
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arc of course made for the protection of our nurserymen and 
M’.vu certificate in order that when some of the same stock is again 
fQ.<|iii;])0cl back into the states from whence it came, we may possibly 
Fe n iir-vod of the embarrassment of receiving a notice of an infested 

sllipilirllt. 

1 , 1 .) not wish to give the impression by what has been said in the 
fore]):n't of this paper that Ohio is not guilty of sending out infested 

at least scale-marked stock. We know that we are because we have 
been uk\ so and we like to have this information, when such shipments 
:iro made. One state has felt it necessary to send her inspector here 
10 examine shipments of some large dealers from that state who secure 
and pack their stock here. That state happens to be one of the seven 
already iiientioned and the distribution of San Jose scale is general 
tbrougliout that state. We know this to be a fact because several 
of our inspectors have worked there in years gone by. 

Hero is what I feel that we should be doing in Ohio. Inspect care- 
fully our nurseries and their surroundings, thoroughly fumigate their 
stock before it is disposed of and inspect every shipment of nursery 
stock entering the state. All of this seems necessary for the protection 
of our fruit-growing interests which our law was created to serve and 
for which funds are appropriated. What we are doing is spending 
the major part of our time in inspecting and re-inspecting our nursery 
stock in the field and on the packing grounds, inspecting stock which 
the}' receive from other states, all in order that the last insignificant 
little scale may be eliminated and our nurserymen’s business be pro- 
tected from injury by being discriminated against in some other state; 
giving our greatest efforts so far as Ohio is concerned to a relatively 
siiiail number of men rather than our large number of commercial 
orcliardists, owners of farm orchards and every citizen of the state who 
plants <■! tree or shrub. 

I i)clive that inspection officials, in those states where San Jose scale 
IS not a well established pest, are right in using the utmost care in 
prcn’cnting infested shipments from entering their states, but it does 
seem that a different attitude should prevail in those states where con- 
ditions are similar to those in Ohio. 


the state horticultural inspectors and the 
WHITE pine blister RUST PROBLEM 

By Perlby Spaulding 

Tin- white pine blister rust is a disease of five-leaved pines which 
icuught into this country from Europe some ten or fifteen years 
m imported lots of white pine seedlings. The parasitic fungus 
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causing this disease has an alternate stage of growth upon tli> leaves 
of wild and cultivated currants and gooseberries, that is, th 
Ribes. Ever since 1909, when the disease was first found in this 
country on pines, an effort has been made to eradicate this ilisease 
from this country because of the very serious danger with hich it 
threatens our white pines. From 1909 to 1914, inclusive, there were 
eleven distinct cases where the disease spread from pines to iK ighbor- 
ing Ribes, thus showing very emphatically the extreme danger of its 
becoming permanently established in this country. In some of those 
cases the disease also spread back to the neighboring pines from the 
infected Ribes, thus completing the entire life cycle of the parasite. In 
191o, owing to the prolonged wet weather and accompanying wind?, 
dhere were twelve such outbreaks of this disease. At present we have 
then a number of areas varjdng in size from a few acres up to an aroa 
in one case of some five hundred square miles, where the disease has 
spread upon Ribes and threatens to become permanently established. 
The disease cannot spread in any locality unless both kinds of hosts 
are present in that locality, that is, the removal of either one stops 
the spread of the disease. 

The foresters of the white pine region have become thojwiglily 
alarmed concerning the situation. It seems to be entirely practical 
to stop the spread of this disease in these infected localities by the mere 
removal of wild and cultivated Ribes within them and for some tlistancc 
outside. This appears to be a far more practical procedure than that 
of the removal of gipsy and brown tail moths from trees up to 80 
or 90 feet in height, which is being performed every year now in some 
sections. 

In order to carry on this removal of Ribes, however, it is absolutely 
necessary that the horticultural inspectors of the various states shall 
have absolute power with which to compel uniform action on the part 
of the owners, if such uniform action cannot be otherwise secured. 
This matter is one which is sure to come to you within a very few years, 
and is even now staring some in the face. 

Another matter which would go far toward reducing the danger 
from this disease is the quarantine of black currant, Ribes nigmm} so 
that it cannot be shipped from state to state. Such quarantine power 
also is important in preventing the shipment of white pines from one 
state to another. These two things every state horticultural inspector 
ought to try to have incorporated in his law, as he is sure sooner or 
later to find them necessary to his carrying on efficient work. 
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N0T::S on the relation of insects to the spread of 

THE WILT DISEASE' 

!5v H. W. Allen, Gipsy Moth Laboratory, Melrose Highlands, Mass, 

Dining the caterpillar stages, vast numbers of the gipsy moth die 
of a disease known as the This affection is typical of a group 

of insect diseases termed or '‘polyhedral” diseases and 

which are characterized by extensive breaking down of the body 
tissue, and the formation of microscopic, angular bodies known as 
^'polyhcdra” Polyhedra invariably occur, in large numbers in dis- 
eased insects and are considered to be reaction products. The disease 
is believed to be produced by infection of the alimentary canal and 
to be caused by a filterable virus, presumably an organism and very 
much smaller than the polyhedra. 

Victims of the disease reach an advanced stage of disintegration 
soon after death. Dead caterpillars often occur in great abundance, 
and, as would be expected, attract many insect scavengers. Sarcopha- 
gidio, in particular, are attracted in abundance and breed freely in 
the dead larvae and pupae resulting from the disease. 

Very little is known of how the infection causing the disease is spread. 
Experiments by Glaser and Chapman ^ have indicated that it is not 
essentially a wind-borne disease. The presence of scavengers in con- 
nection with the disease suggested that they might be carriers of the 
infection and agents in the spread of the disease. It was believed 
that if these insects could be shown to be carriers of polyhedra, it would 
indicate that they might also be carriers of the virus and hence in all 
probability distributors of the disease. Accordingly, an effort was 
made to determine this in connection with other field work on the 
wilt disease conducted at Lunenburg, Mass., during the past summer. 
Although the work was preliminary, and not conclusive in indicating 
that the disease is insect-borne, it has shown that insects commonly 
act as carriers of polyhedral bodies and suggests that they also in 
all probability act as carriers and distributors of the disease. 

In Securing the record, specimens observed to have been in direct 
contact with gipsy moth larvae and pupae that had recently died as a 
result of the wilt disease, were collected in the field. These were 
sent to -Messrs. Glaser and Chapman, of this Bureau, for examination 
and Wf‘ are indebted to them for the findings in regard to polyhedra. 
'-uch specimens were taken as were observed to have been 

u I 'hod by permission of the Chief of the IT. S. Bureau of Entomology. 

OF Economic Ent., Yol VI, No. 6, pp. 479-488. 
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in contact with insects dead of the wilt. The active Sart 
flies, after leaving such material, were captured with a cl: an net 
and introduced into small, clean vials. Other, less active specimens 
were secured in glass vials after they had left a smear of wilt. 
specimens were killed by placing the vials, plugged with clean cotton, 
in a cyanide jar. The C alosoma sycophania larva? taken, were i< ‘moved 
from a mass of gipsy moth larvte and pupie which was moist with the 
fluid oozing from their dead bodies. Great care was used in collecting 
the specimens, so that they were secured bearing no more v ilt con- 
tamination on their bodies than they would naturally carry when 
free and unmolested. 

Polyhedra were found on a majority of the specimens captured. 
Feet and mouthparts especially were examined and both found to 
harbor polyhedra. 

In collecting specimens, insect scavengers were most frequently 
found in contact with' larva? and pupie dead of the wait, and of these, 
certain Sarcophagida? were by far the most abundant. Adult Sar- 
cophagids were repeatedly observed walking over, feeding or depositing 
maggots on diseased material. They were often abundant in the tret*- 
tops and on warm, bright days were very active, flying rapidly from 
leaf to leaf. They appeared early in May, and were abundant uniil 
the end of the pupal stage of the gipsy moth which terminates the 
epidemic of wilt. A number of Sarcophagid adults, found walking 
over or feeding on diseased material, were taken, and nearly all were 
found to be carrying polyhedra on their feet or mouthparts, or on both. 
Their abundance, the fact that they frequent wilt, that they arc car- 
riers of polyhedra, and are repeatedly found on the foliage upon which 
gipsy moth larva? feed, all strongly suggests that the Sarcophagicke 
do work of considerable importance in distributing the disease. 

Other insects were occasionally observed in contact with the disease. 
Adult Elaterids were twice found feeding on gipsy larva? iliat Inu! 
died of the wilt, and on both occasions wrere found to carry polyhedra. 
Polyhedra were also found on tw’o adult Coccinellida? that w'cre taken 
under similar circumstances. An unknown Hemiptcron, and an 
unknowm beetle larva taken winding through a fresh smear of wilt, 
and three Calosoina sycophanta larvse captured in association with 
wilt material W'ere all found to carry polyhedra. Polyhedra were 
also found to be carried by minute red mites. Ants were often ob- 
served on trees bearing the bodies of many larva? and pupa' <lcad oi 
the wilt. They occasionally fed on this material, but more coinmonh 
seemed to avoid it. The ants wqtq collected several times and ])oly' 
hedra w’crc found once on an insect that had been captured crossing 
a dried smear of wilt. 
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l^'„]'uitunately a more specific determination of the insects found 
1,0 { iitiers of polyhedra cannot be given at this time, The nature 
f the •■Nperiment made it impracticable to determine the specimens 
intil ■ittcr they had been examined for polyhedra. After examination^ 
.^nv were badly mutilated, and owing to a misunderstanding were 
]i5(-\i(h‘d. It is to be remembered that the work done was only pre- 
jiiiinuy and w^as planned to indicate whether insects ever acted as 
•irriers of polyhedra. Now that it has been clearly shown that they 
■oiiiiHonly do carry polyhedra, it is expected to continue the work 
mother season and among other things to determine more definitely 
the iasocts acting in that capacity. 

To sum up, little is known of how the infection causing the wilt 
disease of the gipsy moth is distributed. It is evidently not pri- 
iiiarilv a wind-borne disease. Certain insects found abundantly in 
a<>oeiatioii with the disease, frequent the foliage of trees and are known 
to rarrv polyhedra after contact with the wilt, which indicates that 
they may assist in spreading the infection. 


TWO NEW MONOPHLEBINE COCCID^ FROM THE 
PHILIPPINE ISLANDS 

By T. D. A. Cockerell, Bovlder, Colorado. 

The Philippine Islands appear to be quite rich in Monophlebines; 
ill addition to six species already recorded (all but one apparently 
endemic), the following two, received from Prof, C. F. Baker, must be 
described: 

Llavvia hen{iuctensis n, sp. 

Length 4.5 mm,, exclusive of abdominal prooe.sses; ivings about 7 mm. 
lonjr, hliick, with the usual venation and two hyaline lines; costal field dark reddish- 
f.irown; head and thorax black, the mesothorax shining, region just below wings dark 
rc-l nrnl linll; mesosternum enlarged, convex, polished black; eyes very prominent, 
cfnistricted at base, placed at lower anterior corners of bead; antennse black, with 
very long black hairs; third joint with three nodes; legs black; abdomen broad, 
'kn'k red, with the dorsal region strongly suffused with black, apex deeply emarginate; 
dx long slender fleshy abdominal processes, the first pair shorter tlian the others, 
"iiioh arc subeqiial, and are a little longer than the diameter of abdomen. 

Uch. — Baguio, Benguet (Baker 5341). Resembles the Indian L. stehbmgi (green), 
I’lU is !iijt at all dusted with mealy pow’der, and the distance betw'een the second and 
third rilidfiininal processes at base is very much greater. L.fahricii (W estivood), 
fri.nn Sumatra, is apparently, as Green remarks, another species of the same general 
type. 

Drosicha pduvanica n. sp. 

^ -Length about 3,5 mm., exclusive of abdominal processes; wings nearly 
nun, black, with the usual venation and tw^o hyaline lines; costal field dark 



236 


JOURNAL OF ECONOMIC ENTOMOLOGY 


IVoU 


sepia; head and thorax dark red, front and mesothorax black; antennse 
long black hairs; third joint with three nodes; legs black; abdomen almo 
aa long, red, strongly suffused with blackish dorsally, with ten red flesh 
successively longer, each with long black hairs at end; the last processes ; 
over one mm. long. 

Hab.~?. Princesa, Palawan. The terminal caudal processes are m 
than in D. jmskelli (CkU.), but not so long as in D. burmeisferi (Westv 
turally, the species is like D. leachii (Westw.), but that is much larger, 
monophlebids now known from the Philippines may be tabulated thus; 

Costal region broadly brilliant red; abdomen with six processes 


L. sanguined CkH. 

Costal region not red 

1. Abdomen wuth six processes L, hengudmsi^ Ckll. 

Abdomen w'ith eight processes L. luzonim CklJ. 

Abdomen with ten processes D. palavanica Ckll. 


In addition to these, I have specimens with eight abdominal processes, which are 
red, not plumbeous or blackish as in L. luzonica, from Mt. Makiling (Luzon.), Batuan 
(Mindanas), and Cuernos 'Mts. (Xegros). These differ slightly from each other 
and probably represent species, but it is desirable to learn more about them. 
From Baguio (Benguat) comes a male Icerya; easily known from all the above hv 
its small size (wings leas than 3 mm. long), abdomen with long bristles, but without 
long fleshy processes. Ica'ya Candida Ckll. and I. seycheUarum (Westw.) are knot\n 
from the Philippines in the female sex. 


■ ' fs broad 

■ 'rocesses 
''•scarcely 

■ h longer 
The male 


Three Important Insect Pests have appeared in Minnesota during the pad 
season, two for the first time. The Hessian fly {Mayetiola destructor) was reported 
in the autumn of 1914 near Minneapolis. Prompt measures wxre taken for the sup* 
pression of this small outbreak, but a few "flaxseeds^’ w^ere found this time near the 
University Farm in October, 1915. The last appearance of this insect in Minnesota 
was in 1903. 

The Western corn root-worm {DiabroHca lon.gicomis) has been reported in Min- 
nesota for the first time during the past summer, appearing in several widely separatei 
localities in the southern quarter of the state. 

The corn root-louse {Aphis niaidi-radicis) has also never been raentioiit:] in any of 
the entomological reports of I^Iinnesota. Last summer it caused extensive* loss to 
corn in three widely separated localities in southern and south-western Minnesota. 

C. W. How \KD, 

November 29, 1915. University Farm, St. Pai/i. 

Labeling Parasite Material. Mr. Harry S. Smith, of Sacramento, Cal. liolingEy 
suggestion in the last Monthly Letter of the Bureau of Entomology in regard to 
labeling of parasites, suggests that wLere one is not absolutely certain of the hod 
the label should be qualified in some way. He has adopted the plan of using th^ 
word ‘‘material.” For example, if he has a box of scale insects of a cert .hi specks 
and rears parasites from it, he labels the parasites, say, “ From Saissetia olea material 
There are so many times a few individuals of some other species prese;.' but not 
visible that this is frequently a cause of erroneous records, and such a cl 
gested immediately puts the parasitologist on his guard. 

T 0. H. 
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History lias been made in the last few weeks. Wc now have a 
fully organized Pacific Slope Branch. If it was a good idea, it should 
be consiiinmatcd at once, and after due consideration, we 'are con- 
vinoed that the action taken will receive the hearty approval of the 
entire meiubership. In reality, the scope of the organization has not 
lieen extended. It amounts, in final analysis, to a practical recogni- 
tion of the difficulties the western entomologist experiences in attend- 
ing meetings in the east. We extend to our western confreres the 
ri^ht hand of fellowship. May the bonds strengthen as time passes. 

Kntoinology becomes economic in proportion to the saving effected. 
The account of the Hessian fly train and the discussion of county 
cooperation against this pest arc both striking examples of applied 
or economic entomology^— the type that actually saves something. 
Knowledge applied is power; knowledge unused should be placed in 
the satiif' category as the idle talent and may even be the occasion 
of moriied rebuke. It does not follow that the entomologist without 
specia! train, or the more or less general codperation of a county, 
IS remiss. He may be and we think most are accomplishing much 
511 soiTK-.viiat quieter ways. The extension entomologist, a term 
^'hich !!.:-> come into use within a few years, is a most useful individual 
is through specialization along one line to .meet and show a 
^*^0' number just how the best results can be secured. All 
cntoiiiu; -rists must resort to such methods if they would secure 
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satisfactory results. It is largely a question of apportion] : g 
and' here local conditions have an important bearing. The answer 
in no two cases will be exactly the same and the amount of time 
given to each line of effort must vary with the season anr] change 
more or less from year to year. 

The training of the economic entomologist has received considerable 
attention at the hands of both teachers and workers. Tin're is no 
question but that a liberal training with all that it implies is a \m\ 
excellent foundation for a professional career. There are a number 
of related, special sciences of value to the entomologist and they 
likewise require close application for their mastery; not to mention 
the exacting requirements of entomology itself— a science dealiQ^ 
with an immense number of insects presenting extraordinarily wirle 
variations in biology, ecology and adaptability. The well equippetl 
entomologist should have several years of practical experionee in 
both field and laboratory work, vising the latter adjective in a some* 
what general sense. This all takes time and it is doubtful if the be<t 
university undergraduate and graduate courses combined can cover 
all this ground in an entirely satisfactory manner. Furthermore, not 
every man can afford to devote the necessary time to cover the ground 
indicated above. In the ultimate analysis there must be more or 
less compromising on botli sides of the line and, generally speaking, 
wc believe that it is possible to cover only the broader, more fun- 
damental phases in the university, leaving much of learning and most 
of the so essentia] practical experience with both insects and men 
(the latter by no means unimportant) to be gained by practise, 
preferably under ^he direction of one intimately acquainted with tk 
many duties and privileges of the economic entomologist. 


Tetranychus mytilaspidis Riley in New York: During the summer of It'fs 
species of red spider was very abundant on apples and pears, growing on the grount.5 
of the New York Experiment Station at Geneva, Specimens of the spiiicrs vire 
sent by Dr, H. Glasgow of this Department to Prof. H. K. Ewing of the i<n\vi 
cultural College for identification, who replied that the species was the Citrui; Roj 
S pider {Teiranychus 7nytilas'pidis), This spider, according to Quayle 'tal. Bill 
2.34:487), occurs in Florida and California as a pest of citrus fruits. In Oregon >1 
was observed by Ewing on plum, prune and other deciduous trees. As far a^ 
known tliis is the first record of the occurrence of the pest in the easicrn Imn'^ 
States, 


P. J, Parrott, Department of 
New York Agricultural Experiment Station, k. I 
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FRANCIS MARION WEBSTER 

Kccuioiiuc entomology has suffered a severe loss in the sudden death? 
J:um:uy 3, 1916, of Francis Marion Webster, head of the division of 
cereal and forage crop insect investigations in the United States 
Hureau of Entomology. He was attacked by pneumonia while in 
attemlaiioe upon the national scientific meetings held during the Christ- 
ina? holidays at Columbus, 0., and died of heart failure within four 
days. 

His record as an entomologist is probably unparalleled in this coun- 
tiT as an example of unusual success and usefulness won against heavy 
initial handicaps. Born in New Hampshire in 1849, he came, -when 
four years of age, with his parents to De Kalb county in northern 
Illinois, where he passed his boyhood on a farm. The death of his 
fiither when he was fifteen years old left him largely to his own re- 
?uinTCS, and ho had little formal education. Alarrying at twenty-one 
yours of age, he supported himself by manual labor in the town of 
Sandwich for a few years, after which he bought a farm in his home 
(oimty. and lived there for the eight years following. A native l>ont 
lor the observation of nature had inclined him to the collection and 
>riidy of insects, especially Coleoptera, in which he developed an 
interest and enthusiasm which led him, in the fall of 1881, to seek for 
:iu opportunity to devote his life to entomology. ‘‘There are but two 
ways of becoming a naturalist,” he wrote, “one, to cheat yourself out 
f'l sleep and Sundays, which is the Avay 1 have been doing for ten years, 
uiid the other, getting scientific employment, as I wash to do now.” 

He liad already begun to publish brief papers on insects in the 
H'dr/'h- Farmer, of Chicago (1879); in the Bulletin of the Brooklyn 
I'litoiiiological Society (1879 and 1881) ; in the Afiiericofi Kniomologut 
kSSO); and in the Bulletin of the Illinois State Laboratory of Natural 
History (1880). The last of these articles, upon the Food of Preda- 
ceous Hcotles, especially show^cd the traits for which he afterwards be- 
suine well and widely known — in its evidence of close, acute, and 
Hioughtful observation and of wide and attentive reading, and in the 
leaver of individuality which made his speech and writing inieresting, 
OR whatever topic. 

H wa.v by his engagement, in October, 1881, as an assistant in the 
hmois State Laboratory of Natural History, then located at Normal, 
the w’ay he was seeking was opened to him when he was thirty- 
years of age; and he came there, with his wife and two children, 

^ iCr'i'.ving February, bringing with him his personal collection of 
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about twenty-five hundred named species of insects. . The jj^ 
which he thus entered upon his iong career of public service ^ ^ showji 
in his letter of acceptance, in which he says: ‘‘lam not aiminj.^ i o 
money by just so much work for so much pay. I shall throw into the 
work all the zeal and thoughtfulness at my command; and os to the 
Laboratory, I feel like a partner in that already.” 

With the practical union of the Illinois State Entomologist’s Offico 
and the State Laboratory of Natural History in July, 1882, Webster 
became virtually an assistant to the State Entomologist; and the first 
published product of his work in this new relation was an article on 
the Angoumois grain-moth and its parasites, printed in the Twelfth 
Report of the Entomologist’s Offibe. 

In the summer of 1884 he was appointed to the United States service 
as field agent of the Division of Entomology under Riley, and wa? 
assigned for investigation the subject of the wheat insects, on which 
he had already made a substantial beginning. Studying first in 
Illinois, he was presently sent to Oxford, Ind., and thence to La Fayette 
in the fall of 1884. Here he made his headquarters for seven years 
as a special agent of the United States Department and nominal en- 
tomologist of the Indiana Agricultural Experiment Station, with 
which he worked in cooperation. He reported during this period 
mainly on the insects of the cereal crops, but he spent the early pans 
of several years between 1886 and 1891 in the south, chiefly in Louisi- 
ana and Arkansas, investigating the prevalent species of Sb/odhoc 
know’n as buffalo-gnats and black flies. From December, 1888, to 
April, 1889, he was on a voyage to Australia (extended to include 
Tasmania and New Zealand also), whither he was sent to report on the 
agricultural features of the Melbourne Exposition. For a year from 
July 1, 1891, he was stationed at Columbus, 0., cooperating with 
the Experiment Station there, as he had done in Indiana; and when 
a reduction of appropriations compelled the discontinuance of liiJ 
national work he remained with the Ohio station as its entomologist, 
accompanying it on its transfer to Wooster, It was during his red- 
dence in Ohio that he received from Ohio University (Athens) the 
honorary degree of master of science. Executive relations finally h^ 
coming difficult, he withdrew from the Ohio service in 1902, and re* 
turned to Illinois to resume his old relationship on the stalf of ihe 
State Laboratory of Natural History, which had been translorrcd in 
the meantime to the University of Illinois at Urbana. Finally, in 
July, 1904, he entered on the last phase of his career as a spci ial field 
agent again of the United States Bureau of Entomology, and, uiththe 
division of the Bureau into definite sections in 1906, he was ad^■:alc^'d to 
the position which he occupied at the time of his death. Ho o as 
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; was enlarged and his appropriations were gradually inereasod, 
1^,, aiiiiiiiizi^d and directed one of the largest and most efficient of the 
jividntis of the national entomological service; and this is only another 
of living that he had under his control one of the most important 
(wiirir- of entomological investigation in the world. 

the thirty-four years of- his service, besides inspiring, train- 
■uji. assisting many young men, he contributed more than three 
i.iimireii ])apers to the literature of his subject; and it is not too much 
tu vav that our accurate knowledge of the entomology of the forage 
(-(‘real crops, especially of the small grains, is in very large meas- 
;i]v \]io ni'oduct of his personal work. He was not by any means a 
,, allow specialist, but was even more interested in the larger aspects 
ihe remoter bearings of his problems than in their special details, 
lilt' subject of the distribution, migration, and diffusion of insects 
i.prrially engaged his attention; and he encouraged his assistants to 
■vnik uur not only the detailed life-histories of the forms they studied, 

: ::i ihi ir anatomy and even their embryology also. He was never- 
;i thoroughly practical entomologist, held in close contact with 
’Ll- 'uil and the crop by the fact that he had been himself a farmer, and 
v,:;' financially interested in farming all his life. 

A- ;iii executive he was a good judge of men and a careful, thorough- 
and i)ersistent manager; and he gradually broiiglii togelher in 
;ii> !ar 2 ;(' division a corps of capable young workers to whose training 
I'T ttieir special tasks he gave close and helpful attention, In his 
1 ' ;aiinn< to them he was critical but kindly, a wise and friendly ad- 
vis'i' who attached his subordinates to him by Ixtnds of loyalty and 
-'rr>()ii;i! affection. “He was almost a father to all of us.’’ one of them 
ax iatidy said, “and was always looking out for our interests.” Al- 
something of a “fighter” in the better sense of the word, he 
'X lU'ver a bitter partisan, and he was especially notable for his 
iii-xciving loyalty to those who had in any way helped or be- 
•■■!''!)il<‘d him. 

ilic high esteem in which he was held by liis scientific associates is 
vaiwti hy I he fact that, although an economic entomologist especially, 
''Ji" chasen president of the Entomological Society of America at 
^ olaiiitjus meeting only a few days before his death, 
dc IS survived by his wife, Maria A. [Pottc]’] Webster (to whom 
■" vas juarried at Sandwich, III,, in August, 1870), and by their two 
''liiht'as and three sons. 


Stephex a. Eordes. 
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SVEN LAMPA' 

Born 1839; Died December 2, 1914 

Sven Lampa was the first official representative in SwedcMi (>{ (>,f, 
nomic entomology; he was one of the founders of the Swedish Ihitonj),. 
logical Society in 1879, which as one of its principal objects liarl 
development of economic entomology in Sweden; he w^as during tb 
years 1891-1901 the editor of the well known periodical of this Soditv 
Eiitomologisk Tidsdrift and was in 1908 elected honorary nioiiil){-r (if 
the Society. From 1879 to 1897 Sven Lampa had a scientific pob 
tion at the entomological division of the State Museum in Stockhohii; 
he made, however, during that period also several trips to ditfcK-nt 
parts of Sweden to study in the field attacks of economically iinporTain 
insects. When the government in 1897 founded an institution kr 
economic entomology, Sven Lampa was chosen as its chief witliour 
any competition and he held this position for twelve years till he. fi! 
years old, retired, 1907. His considerable knowledge, his common 
sense, his kindness and modesty gave him a great personal popiilariiv, 
which contributed very materially to create general interest for (-(d- 
nomic entomology in Sweden. In Entomologisk Tidssknft, 1915, h:i> 
been published his biography by Chr. Aurivillius, his portrait ami a 
list of his 210 publications. 

A. Bov!X(;. 


Reviews 

The Embryology of the Honey-Bee, by James Allen Nelson. Ph. D.. 
Expert, Bee Culture Investigations, Bureau of Entomology. 
Published by the Princeton University Press, 191i), pp. U-i'- 
wifh 95 text fig. 2, and 6 pis. 

Xo doinesticHtcd unimal has received more detailed and more loviiip sliwly ihaa 
has the honey-bee. Apiculturists as a group are broadly interested in the hahkdii'l 
behavior, the structures and the physiology of their charges, a fact well 
by the popular texts and the periodicals devoted to the subject. In si)iu‘ •>! oi*-' 
wealth of data which have been accumulated, much fundamental tvork ’ 

be done, and American science is to be congratulated that this is being unJertiAu' 
thoroughly by the Division of Apiculture of the Bureau of Entomology. 

One field which has been practically unopened to the student and even to 
technical worker, is that of the embryological development of the hoiiey-l)cc. 
from a handful of scattered papers in foreign and inaccessible literature, 
nothing has been known of the subject, in spite of the fact that it is not <>nly ol 
terest in itself but that it may throw important light upon other proMcni^^ 
nected witJi bees and beekeeping. Indeed, aside from Wheeler’s inagnificciit 

^Extract from Chr. Aurivillius: Sven Lampa, Entom, Tidsk. Vol 
268-281. (Bbving.) 
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r - nln of some twenty-five years ago, based primarily on a study of the Orthoptera, 
jaVil"" translation of Korschelt and Heider, long since out of date in important fea- 
il-e American student has had available practica'ky nothing dealing broadly 
with embryology. This lack is met in a most admirable manner by the work 

lit'fovous. 

])i- N'clson has given us far more than a restricted study of the embryology of the 
lioncvdioe. In clear and lucid language, illustrated by numerous and carefully 
selected ligures, he has presented a comparative discussion which may well serve as 
an introduction to the study of the general subject of insect embryology. Its value 
ill this rc.spect is very greatly increased by a detailed discussion of the methods 
einpko'cd, technique which is adaptable to the study of other forms. An excellent 
l.iihliograph}' is also included, 

This is not the place to discuss the more technical aspects of the l)ook. Many 
new details arc brought out, and many debatable questions arc handled in an impar- 
tial and scholarly manner. It is a little disappointing not to find others— notably 
the question of the origin of the sex glands— more definiteh' settled, but one should 
liOKwi^cct too much. 

On the whole the author deserves hearty congratulations and the gratitude of 
nil who may have to deal with the subject of insect embryology. It i.s a shame that 
aiiaiTow publication policy has compelled Dr. Nelson to place his work in the bands 
(if private publishers and has deprived the Bureau of Kntomology of putting out di- 
rectlv a monograph which would have been a standing credit to it (Advirlistmfrit). 

W.A.K 

Beekeeping, A Discussion of the Life of the Honeybee and of the 
Production of Honey. By E. F, Phillips, Ph. D.. Bureau of 
I'intomology, Washington, D. C., pp. i xxii. 1-457. 190 figures, 
1915, Biirai Science Series, The Alacmillan Company. New 
York, $2.00 net. 

la preparing a book of limited size on a subject of which the author has a broad 
undci-standing, he is under the necessity’ of selecting not only his material, but hia 
inctliod of presenting it. In 'either case the class of readem addressed must be con- 
sidei'cd. 

-dtiiough Phillips lias addressed his book on '‘Beekeeping” to “American bee- 
liecpers." a perusal of its pages shows that the term is here applied, not only to all 
]KTjOJis interested in bees, but more particularly to those who have had special 
iraiiiiiig in entomology. 

IViili the present rapid development of interest in beekeeping instru(*tioii and 
Investigation in American colleges, the appearance of this book is most timely, 

Siii'c hces are not domesticated and can scarcely be said to be kept in captivity, 
iheir i;u(‘c€ssful management Is based entirely on a knowledge of their behavior under 
ihc varying conditions of season and locality. The application of this knowledge 
prudical management requires a correct interpretation and continuous control 
'.'f Cdkiiy conditions in relation to the season and locality in question. 

hi liis preface the author states that “it has seemed desirable in the early chapters 
I" d:.- us.s bees as they exist without man’s interference, thus giving the foundation 
'■' tc'-li the practice of beekeeping rests. The beekeeper is not especially interested 
anatomy of the bee, and, while it is necessary to use illustrations of various 
wgii.;' and describe them briefly, an effort has been made to treat the bee as a living 
and to have the discussion deal with physiology and especially with activities, 
•''' u’ as investigations have thrown light on those processes, In the preparation 
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of the chapters devoted to the management of the apiary, an effort beer, ;,iade to 
present the various systems of manipulations in such a way that the us ikoivin* 
principles shall be evident, rather than to attempt to describe each system ns it 
separate." 

According to the author’s plan, the book is divided into two main 
first, of bees as they exist without man’s interference, and second, of how ^av 
profitably use or interfere with natural colony conditions. 

The first division occupies chapters d to 9, using 171 pages. According lu an u\,\ 
phrase in teaching, the author here goes “from the known to the unknowTc” 
taking the colony as the unit, he des(‘ribes its morphology and physiology in tSio thir,! 
and fourth chapters under the headings “Colony and Its Organization," ainl 
Cycle of the Year." Xext, the subdivisions of the colony— the individiial liws- 
are discussed, first in relalioji to the colony (chapter 5), then as to their own life 
processes (chapters (i, 7, and 8). Finally, chapter 9 gives the entomologir-nl chs- 
sification of the bee, and the chief characteristics of the different races of honey Ijfo?. 

Transition is made t o t he second main division by a discussion of regional (liftcrcnos 
in the United States with reference to beekeeping in chapter 10. The iicxi nv,, 
chaptei-s give advice on first steps in beekeeping and apiary management . Then live 
chapters of only 86 pages give all the directions one finds in the book on bee man- 
agernent, with the exception of a short chapter later on devoted to queen n-aritin;, 
and one on “The Care of Bees in \Yinter," which consists mostly of dircctiojis ff)r In- 
ting them alone. True to his foreword, tlie author has presented lliese simple <v<- 
teras of manipulation, .so that the underlying ])rinciples are evident. 

So much then for the main divisions of the book. In addition to these, die !iist 
chapter, by way of introduction, discusses beekeeping as an occupation, mnl ilse 
second, one of the shortest, gives a list of the bare essentials of equipment, mi ik 
grounds, no doubt, that an art consists not of tools, but of their use. The remaining 
chapters deal with marketing the honey crop, the production and care of beeswax. i he 
sources of nectar and pollen, bee diseases and enemies, and miscellaneoii.'^ iiiffirijja- 
tion. Every one of these chapters is worthy of special mention, but space is limited. 

One’s first impres,sion of the book is that it is different. Xo other authoi un- 
dertaken the subject in jiust this way. Placing principles first and emphasizin}: djom 
all the time is fumhuiicntnlly sound teaching. If there were any adverse crinvwii it 
would be that phases of the subject, are not followed through from principle.- io man- 
agement in the same chapter. For example, the wintering of bees is treated in 
chapter 4, and the care of bees in winter in chapter 20; but from different stamlpoiiii;- 
According to the plan of the book, this is unavoidable. 

In clearing away the fog of details of equipment and management, and jo'creniini 
beekeeping as a scientific art using very simple tools and methods, the nuihor Ici? 
made a valuable contribution to bee literature. 

The style is clear and concise, at times perhaps too condensed for tin' iivenii'c 
beekeeper reader. The illustrations, mostly original, are pen drawings and :uc .-plvn- 
did. There are 457 pages with 24 chapters, 190 illustrations, and a very ('luiijiloit* 
index. To say that “Beekeeping” is published in Bailey’s Rural Science Serirs by 
Macmillan Company, is sufficient commendation of binding, type, and general 
of this most excellent publication {Adratisement). 
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Bran Mash Effective in Destroying Sow Bugs. In one of the sections 
uf tlj'' S'Aperiment Station greenhouse where the Department of Botany was carrying 

|il " I breeding experiments, the alfalfa and clover plants were seriously injured 
l bugs. Some of the plants were almost completely destroyed. Sliced pota- 
'u.iMined with Paris green were first tried but did not prove effective. The 
poisniifd I 'ran mash flavored with oranges prepared in the same manner ns has been 
ivruniiiM tided on several occasions by the Kansas Station in the control of grass- 
;tfmy worms, and cutworms was then trietl, and one application, which 
iiiiiplv consisted in scattering a small amount of the mash in the evening about the 
[,;,<<■ .if 1 he jilants, killed practically all of the sow bugs. 

Geo. a. Deax, Enlmoloffist, 
Kansati Expemnv7tl Station. 

Apicultural Courses. In reply to a questiorinairc sent to colleges and riiiversities, 
the fulluwing list of colleges teaching Apiculture lias been prepared by Morley 
p.'nii; College of Agriculture, Aberdeen, Scotland, John Anderson; Schools of 
Ad'-iiltiire. Province of New Brunswick, Canada, II. B. Durost, Woodstock, N. B.; 
omario AgncuLtiiral College, Guelph, Morlcy Pettit; Ma-ssachiipette, Dr. B. N. 
AiiiluTst, Mass.; New York, Cornell T-niversity, E. E. King. Ithaca, N. Y.; 
tbirolina, A. F. Conradi, Clcmson College, S. C.; Tennessee, G. M. Bentley, 
Kn.Aville, Tenn.: Mississippi, R. W. Harned, Agricultural College. Miss.; Texas, 
V. li. Paddock, College Station, Texas; Ohio, Ja.s. Bine, Colnmlnis, Ohio; Kentucky, 

H, (binnan, Lexington, Ky.; Indiana, James Troop. Lafayette, Ind., and Walter 
I’rii'c: Michigan, F. E. Millcn, East Lansing, Mich.; M'isconsin, H. F, Wilson, 

W is.; Minnesota, Francis Jager, Si. Anthony Park, Minn., and L. 
Funf'c, St. Paul, Minn.; Iowa, Prof. C. E, Bartholomew, Ames. Iowa; Missouri, 
i- Il,i.<<'!jian, Columbia, Mo,, and A. H. Hollinger, Columbia, Mo.; Knnsas AgrieuL 
'era! (‘nllege, Geo. A, Dean, Manhattan, Kan.; Kansas University. S. J. Hunter, 
hawieiif', Kan.; Nebraska, Lawrence Bruner, Lincoln, Neb.: Montana, R. A. 
b'jolcv. I3oz(;man, Mont,; California, Geo. A. Coleman, Berkeley. Cal. If there 
arc any errors or omissions, the writer w'ould like to be advised, 

A Democratic Plan. On Nov. 1, 1915, the reorganization of the Division of 

I. ntoiiK A igy of the Minnesota Agricultural College and Expcrinicut Stalion took 

The uew organization is as follows; 

The n.iinc of tlie division is changed to that of Economic Zoology. It is divided 
Clio lull! .'C 'tions; A, Flconoraic Vertebrate Zoology, Professor F. L. \\ a.-'libiirn in 
‘‘!cov( , ii,, r,]gy Ins])cetion work !ind has charge of all work 

’'■'cli iinil and ware-house insects and with Ylinncsota Hymeuoptera. Mr, Mash- 
I'Cni I'i'tauis his title of Professor of Entomology in the University of Minnesota. 
K >ia';.y:i)g and Tree Insects, Associate Professor A. G. Buggies in charge. C, 

I i<'ld { '•■.[I Pests and Parasites, Assistant Professor C. W. Howard in charge. D, 
Cjvcti and Truck Crop Insects, Assistant Professor William Moore in charge. 

IF' -ooiinist ration of the division lies in the hands of a committee composed of 
b'" li*.;.c> of sections. The Chairman of the committee (an executive position) is 
"IT'''” ’ 'i annually by the Dean of the College, wdth the approval of the President 
' 'i verity and of the Board of Regents, Professor F. L, Washburn was 
^TPoitiu ; Chairman for the present year. The position of Chairman carries with 
' I'-iitomologist to the Experiment Station and a State law provides that 
- ■ 11 Entomologist shall be State Entomologist. 

-anization is rather a remarkable step in the direction of a greater de- 
i the management of a Universitv Department and may interest other 
bds. 
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Current Notes 

Conducted by the Associate Editor 

Mr. G. G. SchweisR, assistant in entomology at Nevada University, 

August 1, 1915. 

Mr, L. V. France has been appointed instructor in beekeeping at the F/iivcisitv 
of Minnesota. 

Dr. W. S. Regan is instructor in entomology in the Massachusetts Agi-ir-i.iltural 
College, Amherstj Mass. 

Dr. M. C. Tanquary has been appointed instructor and assistant in entoiuoloirv 
at the Kansas College and Station. 

Mr. E. B. Blakeslee, Bureau of hintomology, has returned to Washington ii'tjin 
his field station, Wincliester, Va. 

Mr. B. R. Leach, Bureau of Entomology, returned to Washington from his hcail- 
quarters at Winchester, Va. • 

Mr. D. L. Van Dine, Bureau of Entomology, visited Washington near the end ui 
November and remained several weeks, 

Mr. F. L. McDonough, Bureau of Entomology, completed the determination of tlu- 
boll weevil dispersion in Florida during November. 

Mr, L. M. Gates, field expert in entomology at the University of Nelnnsha. htij 
resigned to engage in fanning. 

Mr. A. H. Jenning,s, Bureau of Entomology, was absent on furlough for the month 
of December on account of ill health. 

Mr. B. P. Young, a graduate student, has been appointed instructor in eritotnuk'Ln 
at the University of Kansas. His work will be along morphological lines. 

Mr. P. W. Claassen, Assistant State Plntomologist at the University ut Ivuiai? 
during the pa,st two ye.ars, is now Research Assistant at Cornell Lniveisity. 

Dt. Henry Fox, Bureau of Entomology, who was stationed temporardy (hivins; 
the summer at Tappahannock, Va,, has returned to his field station at Cliarlottrs- 
ville, Va, 

Mr. C. C. Hamilton, Bureau of Entomology, temporarily engaged at Pocky lord. 
Colo., has reentered the University of Illinois, Urbana, III, 

Mr. C. P. Clausen has been appointed assistant superintendent of rliC 
Insectary at Sacramento, Cal., vice H. L. Viereck, resigned, and has entered upcuht- 
duties. 

Dr. T. J. Headlec, New Brunswick, N, J., has been appointed entomoltiiii^^ 
Society of American Florists and Ornamental Horticulturists for the ceiUim.^ p-* 
by Pre.sident MaeRorie, 

Mr. V, L, Wildermuth, Bureau of Entomology^, who visited Washiiieuiii in d.r 
fall while engaged in the preparation of manuscript, has returned to his J 

at Tempe, Ariz, 



CURRENT NOTES 


247 


februai'}'. ^1^] 

Xhc iTJiiiberry insect laboratory of the Bureau of Entomology, formerly at Pem- 
berton, X- J-j charge of Mr, H. B. Scammell, has been transferred to Brown’s 
MilkN-'T. 

j p. Smith and J. U. Gilmore, Bureau of Entomology, who arrived in Wasliington 
on Xovf’mher 4, were compelled to return to their homes on November 27 on account 
of illnC'S'. 

Mr. lb X- Wilson, Bureau of Entomology, who spent a part of November in the 
office at \^':ishington preparing manuscript, has returned to his field station at Gaines- 
viilf. I'i-’i' 

\t tlie Annual Meeting, December 10, Mr, George H, Hollister was elected presi- 
ffi-nt of the Connecticut Horticultural Society at Hartford. Mr. Hollister is now 
viiperiniendent of Keney Park in Hartford. 

Mr. J. Turner Brakeley, a student of mosquitoes, co-worker and friend of the 
|:itc Dr. John B. Smith, died recently at his home, Lahaway Plantations, N, J., 
sixiv-eight years, 

Mr, Irving R. Crawford, Bureau of Entomology, temporarily attached to the 
rnnirc catorjiillar invest igation.s at Alaxwell, N. M., has resigned from the service 
iu order to engage in other work. 

.Mr, R. A. Ciushman, Bureau of Entomology, of the North East, Pa., laboratory, 
lifiM’Ptunied to Washington and will be engaged during the winter in inonographic, 
work on parasitic Hymenoptera, 

Mr. A. I. Fabis, Bureau of Entomology, connected wrth the Laboratory at Monti- 
cpffo. Fla., engaged in pecan insect investigations, has returned to Washington for 
ilie purpose of conference and library work. 

According to Experiment Slation Record, Air. D. T, Fullaway resigned June 30, 
lOlA as entomologist of the Hawaii station to become field entomologist of the 
icrritorin] hoard of agriculture and forestry. 

The connections of temporary appointees in the Bureau of Entomology, Messrs. 
C, II. .Allien, W. B. Cartwright, and H. L. Dozier, have been severed on account of 
{•vjiiratiou of the periods for which they were employed. 

In the work oil the potato-tuber moth, which has been carried on for some time 
I'V the Bureau of Entomology, thirteen parasites and one hyperparasite have been 
Audk'd by Mr. John E. Graf. 

-Mr. Dwight Iseley, Bureau of Entomology, has returned to Washington from the 
h'orth Pa., laboratory, where special attention was given during the summer 
to iiclii t‘\])criinents in the control of the grape-berry moth. 

II. H. Kimball, Bureau of Entomology, returned to Agricultural College, 
truiij Ne^v Orleans on the 15th of November, He will make a local malaria 
survey of the vicinity of the College during the winter. 

h. 11, Sieglcr, Bureau of Entomology, who is engaged in investigations of the 
-odliijg J I :(,i Grand Junction, Colo, , has arrived in AALashington and will be engaged 
■ -triiig winter in the preparation of notes, manuscripts, etc, 

Gray has been appointed professor of entomology at the Porto 
- ' ®rnith, whose resignation to take up quarantine work for 

' i-A Horticultural Board was announced a few months ago. 
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According to iSamce, a biological expedition to the island of Santo D., 
be made next fall by Professor J. G. Needham, and Messrs. J. T. Needh; 

Griscom and K. P. Schmidt of the entomological department of Cornell i nivmiiv. 

I'hc Annual Massachusetts convention of beekeepers will be held a, 

Mass., March 14 to IG, inclusive. This convention will conclude the w-lkt sfh,y,J 
of beekeeping at the Agricultural College. 

Professor Geo. A. Dean, of the Kansa.s State Agricultural College, -Munbaitan. 
Kan., will offer the courses of instruction in entomolog}^ in the second t.Tin of ib. 
Summer Session, at the University of Kansas, Law'rence, Kan. 

Mr. Geo, H. Vansell resigned his position on the staff of the State Enruuioiog^, 
of the University of Kansas, on December 1, to accept the position of assisi.ant pn,. 
fessor of entomology at the University of Kentucky, 

Mr. Fred W. Poos, Jr., a graduate student of the University of Kansas, lak-fstb? 
place on the staff of the State Entomologist made vacant by the resignation t,f Mr, 
Vansell. 

According to Science, Assistant Professor A. L. Lovett has been made adinii Ua-J 
of the entomological department of the Oregon Agricultural College, vice H. F, 
Wilson, who resigned recently to accept a professorship m entomology at the li.i- 
versity of Wisconsin. 

Enlomological News announces the death of Dr. Frederick W. Russell, foriiifilv 
of Winchendorij Mass., on November 2Q, 1915, at the age of 71. Dr. llussellwri? 
particularly intere.sted in the Lepidoptera and for years collected moths at light at 
his home in ^\'inc]lendon. 

According to Science, Air. Herbert T. Osborn, a graduate of Ohio State Uiilvcraty 
in 1009, and son of Professor Herbert Osborn, has been sent by the Sugar Planter' 
Association of Honolulu to hormosa to secure parasites to use in Hawaii to control 
the cane beetle. 

Mr. E. W. Geyer, Bureau of Entomology, who spent the summer at PlC^'vcIL 
N. M., in orchard spraying and dusting work, has returned to 'Wasliiiigtoii for 
conference and for the completion of the report on the life history of the codliBg 
moth ill New jMexico, 

Mr. E. R, Van Leeuwen, who has been assisting Mr. Siegler in codling moth inuv 
tigatious at Grand Junction, Colo,, has been transferred to the Bureau of l.mon.olop^ 
field station at Benton Harbor, Mich. Mr. Van Leeuwen will shortly lc:uc iL 
service to resume his college studies. 

Mr, Henry T;, Viereck, who recently resigned from the California State Inject, ip- 
for a few weeks in November was at the American Museum of Kalrmd IhPory 
New York City; he is no\v connected wuth the Bureau of Biological ^ui-vov 
Department of Agriculture, Washington, D. C. 

According lo Enlomvlogmd News, M. Charles Kerremans, a student oi ce 
tidse in Europe, died October 10 at the age of 68. Mr. Kerremans w;r 
the preparation of a monograph of this family of beetles, which had no' ' 
pleted at the time of his death . 
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News records the death, on November 16, 1915, of Professor Raphael 
, .i' London, England, aged 66. Professor Meldola was the author of many 
ontoiiii'l' papers and a member of several scientific societies. In 1895 and 1896 
ie wii'! 1 >1 .--ideiit of the Entomological Society of London. 

^('coriihig to Science, King Ferdinand of Bulgaria has been removed from member- 
ship ill dH‘ Entomological Society of France, which he has held since 1882, and in 
tlie !’etr«'iOid Entomological Society. The latter has elected in his place M . Lameere 
-,i Bnisscb, who is now working in the Paris Museum of Natural History. 

Mr, Curiis P. Clausen, Assistant Superintendent of the State Insectary at Sacra- 
n'lCiiio* ( hiL sailed for the Orient on January 8, for the purpose of collecting parasites 
uiiii jiredaTors for use against scale insects injurious in California. Ili.s field will be 
J:tj):in and Formosa, and possibly China later. 

Mr. J. 'W. Bailey, Bureau of Entomology, wLo has had experience with i\Ir. M. 
.M. High ill onion insect investigations at Brownsville, Tex., and who lias been a 
rdhiborLitor during the year at Starkville, Miss., entered Cornell University at 
dic beginning of the college year, to complete his course in entomology. 

TIk' Michigan Agricultural College announces a short course or “beekeepers’ 
VI k." .March 13 to 18. Both men and women are welcome. There arc no fees and 
■mge liniiis. ^Ir. F. Eric Millen is instructor in beekeeping and also Slate lns])ector 
i Ani:iries. 

Mr. (IcfiTge R. Merrill, recently connected with the Gipsy Moth T.aboratory at 
klro-sc Highlands, Mass., has accepted the position of Deputy Port and Railway 
riM.pcinr with the State Plant Board of Florida. Mr, Merrill will be stationed at 
iviripa. 

.Mr. A. C. Mason, until recently connected with the Nursery Inspection work in 
Rnila, lias been appointed as Assistant to Dr. E. W. Berger, entomologist of fhe 
Frida Plant Board, and will be located at the Plant Board laboratorv at Gaines- 
ille. 

0. E. Bcnsel, collaborator, Bureau of Entomology, has been appointed Supervising 
gucuhurist of all of the Southern California Sugar Companies for the purpose of 
iiproving the present cultural method of the sugar beet crop, and to supervise 
ip combating of various enemies affecting this crop, especially nematodes. His 
p'Vlqiiarici's are Los Angeles, Cai. 

^Mi. ridiiald J. Caffrey of the Bureau of Entomology, stationed at Maxwell, N. 
■' Washington in December and January and spent his vacation at his 
’’•op ill Massachusetts. On his return he visited the entomological department of 
• inicunitral Experiment Station at New Haven, Conn., where he was formerly 
PiaA>i:mr. 


^ rorbssf.-r Gordon M. Bentley, formerly State Entomologist and Pathologist of 
Piint^oe, has been reinstated. It was announced in the last number of this Jour- 
i*tcad 'i * ' refused to reappoint Professor Bentley. It seems that 

'mon r** ^ nurseryman, Mr. Bing of Smithville, and the office was 

' lu :>niithville. Mr. Bing has now resigned and Professor Bentley has been 
PP'ui' f 'i to his former position. 
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professor James G. Needham of Cornell University visited the Uriiversiiy of 
Kansas, Lawrence, Kan., in November, and delivered an address before i he ento- 
mological club on ^'The Ecology of Certain Aquatic Larvse/' and also spoke before 
all students of biology on “The Common Ground of Poet and Naturalist.” a smoker 
was given in the evening in honor of Professor Needham and to enable the Vnivfr 
sity men to meet him. 

According to the Experimcjit Station Record, contracts have been awarded fortl 
new biology building at the University of Nebraska, which will house the depar 
ments of botany and zoology and will bear the name of Bessey Hall. The struetui 
will consist of a threc-story and basement main building, 235 x 75 feet, with a shoi 
wing at each end and attached greenhouses and vivaria, and will cost approximate! 
§ 200 , 000 . 


]\Ir. George H. Corbett of Trowbridge, Wiltshire, England, who was in tliel'mip 
States last year as a Carnegie student, has offered his services to his coimtrv fc 
entomological and hospital work at the front- While in this country Mr. Corbei 
visited many official entomologists and experiment stations in the United Stau 
and Canada and he wishes to express publicly in the Journal of Economic Exit 
MOLOGY his gratitude to all entomologists who gave him so much valuable assbtaiic 
while here, 

The Florida Entomological Society has recently been organized at Gainfs\ilk 
Fla., with fifteen charter members. The first officers elected were: Ik'of. .). 11 
^^'atson, Entomologist of the Florida Experiment Station, president; Mr. IVilinu: 
Nevvell, Plant Commissioner of the Florida Plant Board, vice-president; and Mr. 11 
N. Wilson, U. S. Bureau of Entomology, secrctary-ticasurer. A paper was read o' 
the Velvet Bean Caterpillar (Aapeorsh’. (i(mnialilis), by Professor Watson, air 
another on the Fungous Diseases of Scales and White Flies on Citrus, by Dr, K, M 
Berger, Knlomologlst of the Florida Plant Board. 

In the District of Columbia, Dr. F. H. Chittenden of the Bureau of Entomolog; 
has found that the abutilon moth [Cosinophila erosa) has not appeared on abmilon 
at all; a few have been found on hollyhocks; and four individuals were taken fron 
morning-glory. IVo of these looked perfectly healthy when received, were full 
grown, and had the characteristic markings on the back. All four died owing to ifi' 
attack of the minute egg-parasite {Ldtomastix {Cojndosoma) truiicddlwn. Thi; 
latter species has been very abundant during the year and has perhaps becanwu 
instrumental in keeping down the numbers of the cabbage looper [AK/of/rui® 
brassicfn. Riley) than any other single cause. 

Mr. D. J. Cafircy, Bureau of Entomology, reports the recovery of the purasitu 
fly, Compsilura concinnaia, from specimens of the range caterpillar taken at ^ 
point where a colony of the fly was liberated during the summer of 191L 
apparently indicates that the parasite has become established. Mr. Caffieyak 
reports the range caterpillar as injuring seriously corn and other cultivated 
in the vicinity of Maxwell, N. M., during the past summer. The insect has hereto- 
fore confined its attentions almost exclusively to the blue gramma grass of the catU'- 
ranges. 

In cooperation with the Office qf Home Economics of the States Relations 
a series of experiments are being conducted by the Bureau of Entomology 
colony of bees placed in a respiration calorimeter. The object of these 
is to determine the exact quantity of heat given off by the bee colony under 
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in regard to the temperature, humidity, and the carbon dioxid and oxygen 
foritenl of the surrounding air. The water vapor and the carbon dioxid given off 
bv the bees under these different conditions are also determined, Mr, W. A. Parks 
of W'adiiiigton, D. C,, has been appointed as student assistant and assiped to this 

work. 

ilr. Vcale F, Howard, Bureau of Entomology, who has been working on root 
jnaggois and other insects at Green Bay, Wis., has entered Ohio University, Colum- 
bii> Ohio, for a postgraduate course, under the direction of Professor Herbert Osborn, 
Mr' Howard reports that tarred felt pads, first invented by Goff, have been used 
bv some of the gardeners in the vicinity of Green Bay since the early 90’s and with 
perfect success. When made of the right material and properly placed the percentage 
of efficiency is practically 100. It is not applicable to cabbage in seed beds, but if 
iT could be adapted to the control of the onion maggot, a near relative, it would be 

an ideal method, 

.Schm -states that the equipment of the department of entomology at the Univer- 
yty of Illinois, and of the natural history survey of that state, receives a notable 
addition in the new vivarium building in Champaign, which will contain a large 
insectftrt' for student use, with three laboratory rooms in connection, an apparatus, 
furnidied conjointly by the university and the State Laboratory of Natural History, 
for temperature and humidity control in the study of insect life-histories, and a set 
of experimental aquaria fitted up for exact studies on the ecology of fresh-water 
animals. The, insectary and entomological laboratories will be under the charge 
of Dr, R, D. Glasgow, and the state laboratory equipment under that of Dr. V. E. 
.'^helford, of the laboratory staff, 

Tb(' following note w'as printed in Science: “At the two hundred and ninety-firet 
repilar meeting of the Entomological Society of Washington the constitution was 
.iinctidcd -SO as to permit the election of an honorary president, such office to be ten- 
iltTcd only to active members wliu have been especially proiniiient in tlie affairs of 
ilic society and to convey with it expressions of gratitude, respect and honor. After 
creating this office, the society elected unanimously Air, E. A. Schwarz as first honor- 
ary j)iesi(lciit, Mr. Schwarz w^as one of the charter members of the society, has held 
tlie office of president for tw’O terms, vice-president for a number of terms, and secre- 
tary for a number of terms and has taken an active interesi in the affairs of the society. 
Re lias attended every meeting of the society W'hen he has been in Washington, has 
coriiiiliiited greatly to its financial support and has entertained the society more than 
any other meinl^r. He is an internationally recognized authority on Coleoptera and 
li:is cooti'ibntecl materially to the advancement of his favorite group and also to the 
gcncnil science of entomology." 

I he following note occurs in the November of the Bureau of Entomol- 

Of-y- In a memorandum to this office dated November 6, 1915, Dr. W. D. Hunter, 
in chargi' .Southern Field Crop Insect Investigations, stared: “The recent liurri- 
injured practically every building in New Orleans, La., more or less, and hun- 
clreds were completely demolished. . . . Alany of the exposed beams were 
nnned by insects and in many cases at least this weakening of the timbers was an 
iRiporijmt contributory cause of the loss." The insects usually responsible for this 
Bpeot injury are termites and “powder post" beetles. Damage to timbers of build- 
jngi b\ +ej-]TLites is occasionally serious even in the northern states. “Powder post " 
icede.- ;;{so often seriously injure the beams of buildings. But this is the first 
lustan.v ..if the interrelation of storms and insects in the destruction of buildings 
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that has come to our notice, although similar interrelation between insects f^i i 
in the destruction of telephone and telegraph poles has been commonly ik ; ,i. 
will be glad to receive specimens of the insects or insect-damaged wood from ■ ' iiMinfs 
in the region of the storm above referred to. 

Mr. S. A. Rohwer of the Bui-eau of Entomology has just completed a -liunian- 
of the first year's growth of the nursery connected with the Eastern Field ^ration 
This nursery now consists of twenty-three species of deciduous trees which m l opre. 
sentecl by one hundred and thirty specimens. There were one hundred ajid iliiny, 
nine planted, which makes a loss of nine. Of these one hundred and tljici}- 
eleven are at present used in experiments to determine the life-history i.'j 
injurious to forest trees. Some very useful experiments are being carri(’d .iii wiib 
trees of !{obinia pseudacacia to determine the life-history of Eciydolopha 
These experiments are under the direction of Mr. Heinrich. The coniferous ijiiisf rv 
is composed of three species of Abies, tw^o species of Larix, three species f.>f 1‘inii 
fifteen species of Pinns and one species of Pseudoisuga, a total of twenty-four .'[jccii x, 
There were twenty-one hundred and ninety-nine coniferous trees planted. Of 
fourteen hundred and sixty-six are living, wdiich means a loss of 33 j per cejit . Tliinv 
of the coniferous trees are now used in experiments. Most of these expt‘rjiiK‘n!5 
are for various species of Evetria and Diprion. Some of the coniferous > lAliidi 
have done especially well are Pirms ponderosa, resinosa, sybestris and 
The two species of Larix show marked difference in their adaptibilily lu oasU'iu 
conditions. In the plot of Larix occidentalis there are only ten trees iivinc. ititK'ty- 
two having been killed by the summer. In the plot of Larix lepioUpni-^ 
larch) there are sixty-five living trees and some of these have made plii/i.eii.fjii-.] 
grunih. 

At a meeting in New York City, November 17, there was formed the InuT-UiU* 
Anti-Mosquito Committee, consisting of two members each from New York ihy, 
Nassau and IVestehester counties, and the adjoining states of Connecticut fnid New 
Jersey. This committee held a ineciiiig at the offices of the Department of Ifivilih, 
New York City, January 12, 1916, and mapped out a program for work. Its UiOin- 
bership is as follows; 

New York City: Dr. Haven hlmerson, Health Commissioner, Mr. Samuil l->k- 
man, Forest Hills, N. Y. 

Westchester County: Dr. A. Hoyt, New Rochelle, K. Y , Mr, Collin Ai'iii-'n-inic. 
Scai-sdalc, N. Y. 

Nassau County: Dr. Frank Overton, Patchogue, L. I., Mr. W. J. M-vilirs<'n, 
Huntington, L. I. 

New Jersey; Dr. Thomas J. Headlee, State Entomologist, New Brunswick. N- J> 
Dr. Ralph H. Hunt, East Orange, N. J, 

Connecticut: Dr. W. E. Britton, State Entomologist, New Haven, Coun.. Dr. 
Valery Havard, U. S. A. (Retired), Fairfield, Conn. 


Mailed March 4, 1916 




